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Railroad Rail Straightener, 

Our engraving illustrates what appears to be a useful in- 
vention for straightening railroad rails without taking them 
up or drawing the spikes. A is a truss hearing bound round 
with a metal band, through which passes a truss rod, the 
course of which is partly shown and partly indicated by dot- 
ted lines. The curved center of this truss rod bears against 
the rear end of the bearing, B, which is firmly secured to 
the truss bearing, A. C is a bearing made with a bulge to 
fit the rail. D D are clamps, which are 
placed the required distance apart, and 
wedged so as to hold the truss bearing to 
the rail. E is a lever with a cam shaped 
end. The whole operation will readily be 
understood from Pig. 2, which represents, 
in section, the relative positions of the 
working parts and the rail, just before the 
lever is depressed to straighten it. The in- 
ventor states that four or five men will take 
a crook out of a rail, with this machine, in 
one minute ; to take it up, straighten, and 
replace it, would occupy them twenty-five 
or thirty minutes. Its efficiency was proved 
by straightening a- portion of a rail on 
which rested the driving wheel of a thirty 
tun engine. Patented through the Scienti- 
fic American Patent Agency, March 26, 1872. 
Further information may be obtained of the 
patentee, G. I. Kinzel, Knoxville, Tenn. 

«••» 

The Effect of Cold on Iron. 

The effect of cold on iron, concerning 
which much diversity of opinion exists, is 
illustrated pretty forcibly by the experience 
of the Grand Trunk Railway of Canada, 
which is exposed to severe cold and a great 
deal of it. At the recent half yearly meet- 
ing of the company, in London, the Presi- 
dent said that 3,500 to 4,000 rails on the line 
break every winter ! But he found comfort 
in the fact that, in about 110 miles of steel 
track, only eight or ten rails have broken. 
It was feared when Bessemer rails were first 
introduced that their resistance to wear 
would be counterbalanced by unusual lia- 
bility to break, and that they would be es- 
pecially dangerous in severe climates, the impression being 
apparently that, having something of the hardness of cast 
iron, they had also something of' its brittleness. This expe- 
rience of the Grand Trunk, however, indicates that they are 
especially fitted for such climates. 

BAILLAIEGE'S S TEREOME TRICAL TABLEAU. 

Our engraving is a perspective view of the above named 
educational device, which has been patented for its inventor 
Mr. C. Baillairge, of Quebec, in the United States, Canada 
and Europe. It con- 
sists of a board,about 
six feet long and four 
feet wide, with some 
two hundred wooden 
models, comprising, 
so to say, all the ele- 
mentary forms, their 
segments, and sec- 
tions, and numerous 
other solids, simple 
and compound. 

The tableau is set in 
an appropriate frame, 
with glass covering, 
bo as to exhibit the 
models while exclud- 
ing the dust. The 
front can be opened 
at pleasure so as to 
afford access to the 
models, each of which 
is merely supported 
on the board by a 
round nail or wire, 
which admits of its 
easy removal and re- 
placement by teacher 
or pupil. The in- 
struction conveyed by 
this tableau, appeal- 
ing, as it does, to 
the uneducated eye 

and mind, is, the inventor thinks, destined to be of great use 
in developing the intelligence of the untaught masses of 
mankind. lie expects to introduce it into all the educational 



institutions of the United States and elsewhere, as it is now 
being disseminated in Canada ; and he has no doubt that the 
tableau will also find its place in the studio of the engineer 
and architect, to whom the models will be suggestive of va- 
rious forms and relative proportions which cannot fail to aid 
them in their pursuits. The rapid success attained by a school 
in Quebec, in mensuration of all kinds of surfaces and yet 
higher mathematics, including conic sections, was attributed 
to the use of this tableau. Every tableau is inscribed with 



Dr.'Wilkie, of Quebec, thinks " the government would con- 
fer a boon on schools of the middle and higher classes by 
affording access to so suggestive a collection;" and Professor 
Newton, of Yale College, considers the tableau " of great 
use for showing the variety and extent of applications of 
the prismoidal formula." 




KINZEL'S RAILROAD RAIL STRAIGHTENER. 

a rule for finding the solid contents of any body, called " the 
prismoidal formula." This formula has been shown, by Mr. 
Baillairge in his treatise -on geometry and mensuration pub- 
lished in 1856, to be less restrictive than supposed, and he 
has added to the known solids, measurable thereby, a long 
list of others discovered by him, the whole of which are 
given in the tableau. Each tableau is also accompanied by 
a printed treatise, explanatory of every use to which the 
models can be put. Mr. Baillairge is in possession of a mass 
of testimonials, from high officials and other distinguished 




BAILLAIRGE'S STEREOMETRICAL TABLEAU. 

men, both in Canada and Europe, together with reports of va- 
rious educational and other institutions, all highly compli- 
mentary to him and his invention. 



Aniline Colors, 

Professor C. P. Chandler recently delivered an interesting 
lecture on the above, before the Polytechnic 
Association of the American Institute, from 
which we take the following : 

It is well understood that coal is an ele- 
ment of our national wealth, and that, we 
derive from it our power. The combustion 
pf 300 lbs. of coal under a steam boiler 
will produce a power equal to the mechan- 
ical force exerted by a man for a year. An- 
other important application of bituminous 
coal is to the manufacture of illuminating 
gas. In this manufacture there are certain 
residual products, which were at first 
thrown away ; and it is of these that I pro- 
pose to speak to-night. 

Coal tar is produced at the rate of about 
ten gallons to the tun of coal. Thous- 
ands of barrels of coal tar were at first 
thrown away ; but the chemist turned his 
attention to this substance, and discovered 
so many products useful in the arts, which 
could be made from it, that coal tar now 
finds a ready market at $1'50 per barrel. 
When coal tar is subjected to distillation, 
the liquid portion passes off, and there re- 
mains the heavy black pitch which is used 
for roofing and for pavements. The liquid 
portion, which comprises about one fourth 
of the original coal tar, produces first a 
light fluid called naphtha, and then a heavy 
liquid which is called dead oil. The light 
liquid is a mixture of carbon and hydro- 
gen, of which benzole is the type. It is 
C 12 H 6 , that is, taking into account the 
difference of weight, 72 parts of carbon to 
6 parts of hydrogen. Other substances are 
produced from this, differing by two atoms 
of each, making C 14 H 8 , C 16 H 10 , C 18 H 12 , C 20 H u , etc. ; but, 
until recently only the first two have had any practical im- 
portance in the arts. They were used simply as fuel, and as 
antiseptics, for preserving timber from decay. But lately one 
of them is claimed to be a specific for the small pox. 

After the volatile portions have been removed, there re- 
mains this dead oil, which is heavier than water. This was 
for a long time used as a fuel in glass houses. It was then 
found that the carbolic acid it contains was a most powerful 
disinfectant and antiseptic. It was found that it would pre- 
vent the spread of the 
cattle disease, that cat- 
tle having the dis- 
ease in its worst form 
might *be placed with 
others with safety, if 
they were protected by 
this acid. It was found, 
too, that the durability 
of timber was increased 
four or five fold by its 
application. 

But I wish to-night to 
invite your special at- 
tention to the beautiful 
colors which have re- 
cently been obtained 
from refuse coal tar. 
They are naturally sub- 
divided into three 
groups, the aniline col- 
ors, those derived from 
naphthaline, and the car- 
bolic acid colors. I shall 
confine my attention 
wholly to the chemical 
phase of the subject. 

Benzole is a hydiocar- 
bon. Bringing that in 
contact with nitric acid, 
an atom of nitrogen car- 
ries off an atom of hy- 
drogen; and we have 
nitro-benzole, which is a very fragrant oil, an artificial oil of 
bitter almonds, used instead of that substance in the manu- 
facture of soaps. When the nitro-benzole is made to give up 
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its oxygen and take up hydrogen, it becomes aniline. Nitro- 
gen is a protean element which gives rise to a great va- 
riety of compounds. Ammonia is N H 3 ; and these three 
atoms of hydrogen can be replaced by a great variety of sub- 
stances. Aniline is a similar substance. It is ammonia, re- 
placing one atom of hydrogen by phenyl, which is C 12 H 5 . 
There is no limit to the number of compounds that may be 
developed on this type ; and it opens one of the most impor- 
tant fields of chemical investigation at the present day. All 
the aniline colors are derived from N 3 H 9 , converted by the 
process of substitution into new compounds. The first in- 
vestigation in this direction, which, however, did not result 
in any practical product, was that of a German chemist, who 
found that by treating aniline with chloride of lime, he pro- 
duced a violet or purple tint. Perkins, who was the first 
successful manufacturer of color from coal tar, manufac- 
tured a substance to which he gave the name of mauve. 
Then came the discovery of the rose aniline, which is pro- 
duced from commercial aniline, pure aniline not answering 
the purpose. Subjecting commercial aniline to the action of 
nitric acid, and then to the action of nascent hydrogen, we 
obtain rose aniline, which is C 40 H 19 N 3 . The chloride, hy ■ 
drochlorate, arseniate, acetate, nitrate, and other salts of this 
substance produce the beautiful tints of which I have speci- 
mens here. Hoffmann found that he could change this beau- 
tiful red tint of the rose aniline to various shades of violet, 
by simply boiling it with more aniline. This introduced 
more phenyl in the place of hydrogen. One atom made it 
purple, another more bluish, and a third atom of phenyl 
maile it the most beautiful blue that has ever been manufac- 
tured. 

Replacing the hydrogen with ethyl, C 4 H 5 , or with methyl, 
C 3 H 3 , we obtain still further colors. In every case the beau- 
tiful rose red becomes more and more purple, until the sub- 
stitution of the last atom of hydrogen converts it into a deep 
and perfect blue. On carrying the investigation further, It 
was found that by proper treatment the blue color could be 
converted into a green, by using ethyl and methyl. Subse- 
quent treatment developed an entirely different base, having 
the form C 40 H 17 N 3 , with yellow tints; and further treat- 
ment produced a brown and finally a black ; so that the most 
durable black for calico printing is now obtained from ani- 
line. 

From the coal tar obtained from a tun of coal, three fourths 
of a pound of this beautiful color are produced. The coal, 
which is worth about $6, produces the gas, the coke, the am- 
imniacal water, largely used for agricultural purposes, the 
carbolic acid, used for the preservation of timber and as a 
disinfectant, and finally this beautiful color, which alone is 
worth nearly as much as the coal originally cost. The 
amount of this industry has become so enormous that at 
present five tuns of this raw aniline oil are manufactured 
daily on the continent alone, and 90,000 lbs. of iodine are used 
in effecting the substitution; and yet it is an industry which 
has started since 1860. 

A word with regard to the carbolic acid colors. The car- 
bolic acid is obtained by treating the dead oil with an alkali. 
This furnishes a number of coloring matters. Carbolic add 
is C 12 H 6 2 , or it is the oxide of benzole, which is C 12 H 6 . 
Treating carbolic acid with nitric acid, we produce*C 12 H 3 
(N0 4 )3 2 . Picric acid is a substantive dye for silk and wool, 
uniting with them without any mordant. Treating picric 
acid with the cyanide of potassium, an acid is produced 
which gives beautiful garnet colors on silk and wool. By 
treating carbolic acid with soda and the oxide of mercury, it 
is converted into rosolic acid, which produces various shades 
of orange, and is used for coloring house paper. Treating 
this with ammonia, it produces a scarlet tint. The intimate 
connection, existing between the rosolic acid and the anilire 
colors, is shown by the fact that, by treating rose aniline in 
anhydrous acid, the same result is obtained. From this 
orange red of rosolic acid, can be produced a deep blue color 
by the action of aniline. 

There is a series of naphthaline colors, but they are not 
found to be fast, and I will therefore pass them by. 

When coal oil is distilled, and 25 or 30 per cent of volatile 
products are removed, the result is solid, and is called an 
thracene. Recently, from this, there has been artificially 
produced the coloring matter of madder. The colors from 
aniline had proved brilliant and durable for silk and wool, 
but not for cotton fabrics. It is now a question whether the 
colors from anthracene will supply this want, and whether 
they will be found to be permanent. 



QUICK STEAM LAUNCHES. 



By F. J. Bramwell,Esq. ,C. E. 



For some little time past, the interest of naval architects 
and engineers has been excited by the reports which have 
from time to time been given in the newspapers of the per- 
formances of steam launches built by Mr..Thorneycroft, of 
Chiswick. From these reports, it has appeared that steam 
launches of about 50 ft. in length have attained speeds va- 
rying from seventeen to nineteen statute miles per hour, or 
14 4-7 to 16 2-7 knots per hour speeds which even in this 
day would be considered very good for the finest sea going 
steaoiers, and speeds which have hitherto been regarded as 
impossible unless the vessel were at least 200 feet in length. 
The writer, having been much struck with these statements 
and with those made to him by engineers who had witnessed 
the performances of the launches, thought it might be inter- 
esting for the Institution to have a short paper upon the 
subject. He, therefore put himself in communication with 
Mr. Thorneycroft, who kindly allowed him to make what 
experiments he thought fit. These experiments, which 
have taken place within the last few days, have been made 



on the Miranda. The length of the Miranda over all is 50 
feet : ditto, on water line, 45 feet .6 inches : the beam 6 feet 
6 inches ; ditto, on water line, 5 feet 9i inches ; the draft of 
water in running trim with six persons on board, and with 
3 cwt. of coals, is 2 feet 6 inches, taking the extreme depth 
of the screw. She is built of steel, the general thickness of 
the plates being 1-8 inch to 1-16 inch. She has a pair of in- 
verted direct acting engines having cylinders of 6 inches di- 
ameter by 8 inch stroke. These engines make up to as 
many as 600 revolutions or 800 feet of the piston per minute : 
their ordinary working speed, however is less than this. 
They drive a two bladed screw of 2 feet 6 J inches diameter and 
3 feet 4 inches pitch. This screw is abaft the rudder, which 
is made in an upper and lower part joined by a bow, so as to 
pass the shaft which is placed out of the horizontal line to 
the extent of 1 in 28, the after end of course being the lower. 
The boiler is of steel, of the locomotive type, and has a total 
heating surface of 116 feet, and a total fire grate surface 
of 41 J feet; the barrel plates are 516 inch thick, the fire 
box external plates also 5-16 inch ; and the internal, which 
are copper plates, are f inches thick ; the stays of the fire 
box are f inch, and 4 inches apart. The fuel is coal. The 
boiler is fed by a three millimeter Giffard injector. The 
whole weight of the engines and boiler with water in it up 
to the working level, and of the propeller, is about 40 cWt. 
to 41 cwt., or 4,448 lb3. to 4,560 lbs. 

A point which the writer thought it would be interesting 
to note was the gross indicated horse power at e ich of the 
speeds. So far as the writer has ever heard, no one has at- 
tempted to indicate engines at anything like 500 revolutions 
per minute. At 300 revolutions the horse power was 11-05, 
at 600 revolutions, 71-61, 400 revolutions, 23'45, and 500, 42-31. 
The next thing to be ascertained was what was the speed of 
the boat at these varying revolutions. For this purpose, it 
was -determined to take the ordnance measurement from 
Barnes railway bridge to Putney old bridge ; this appears by 
measurement to be three and a half statute miles and eighty- 
eight yards. A counter was kept in gear ; the total number 
of revolutions was 6,131, giving a mean of 530 a minute. It 
was clear a greater speed could have been maintained so far 
as the engine and boiler were concerned ; but it was feared 
that the injector was hardly large enough to supply the re- 
quired quantity of feed water, and therefore the link was 
notched back. 

The total number of revolutions was 6756, giving just under 
580 revolutions as the mean per minute. At the very last of 
the run, the engines were making 600 revolutions per minute, 
Mr. Thorneycroft having found that he had water enough in 
his boiler, and being thereby enabled to give the engines 
full steam without risk. The mean speed was 18 36 miles 
per hour. Runs were then made upon the measured mile at 
varying revolutions ; 555 revolutions give 18'65 speed ; 500 
give 16-15 speed; 400, 11'82 speed; 300, 11-05 speed; 200, 4-02 
speed; 100 revolutions could not be taken, as it would not 
have given a rate sufficient to have stemmed the tide. 

The slip of the screw was for 500 revolutions 14-7 per cent ; 
for 400 hundred revolutions, 21 9 per cent; for 300 revolu 
tions, 12-9 per cent ; and 200,7.1 per cent. The highest point 
of observation on which any measurement was taken was 
555 revolutions, at which point the slip of the screw was 11 3 
The displacement of the boat at the draft at which she 
was tried was 3-73 tuns. If the speeds at the varying revo- 
lutions be reduced from statute miles into knots, and then 
the formula V 3 XD|-f-l H. P., be employed to ascertain the 
coefficient of steamship performance, the following results 
will be obtained : At 500 revolutions, the coefficient will be 
150; at 400 revolutions, the coefficient will be 106; at 300 
revolutions, the coefficient will be 131, etc. 

In conclusion, the writer has to thank Mr. Thorneycroft, 
and he thinks the Institution will also thank him, for the 
readiness with which he has allowed these experiments to 
be carried out ; and more than that, for having made that 
which the writer believes to be a real step in the science of 
steam propulsion. And he trusts that these unusual and 
wholly unexpected results of speed will call the attention of 
naval architects and engineers to the subject of improving 
the velocity of large sea going steamers. — Engineer. 

The Star Depths. 

Mr. Richard Proctor recently delivered, at the Royal In 
stitution, a lecture on star depths. He dwelt on the contrast 
between the ideas which we form from the aspect of the 
starry heavens, on a calm clear night 

When all the stars shine 
And the heavens break open to their highest, 

and the scene disclosed to the mind's eye of the astronomer. 
Each star, amid the solemn depths, is in reality a sun, 
instinct with fiery energy and urging its way with inconceiv- 
able velocity through space. Nor are these suns exempt 
from mutation. Several among them are losing year by 
year a portion of their light acd heat, equal to the require- 
ments of our earth, or of the whole solar system even for 
hundreds of years; others are growing blighter; new slars 
have appeared, and stars known to the ancients have 
vanished. Thus the question arises whether our sun, a star 
like the rest, may not also be subject to changes. If so, the 
question is one of extreme interast to ourselves, not as di- 
rectly affecting our wants, but as involving the very exist- 
ence of more or less remote generations. To obtain a direct 
answer to the question would require observations of the 
sun continued with unflagging patience for many years. 
But indirectly the question may be answered by comparing 
the present aspect of the heavens with the scene presented 
to those who first studied the stars. The lecturer then pro- 
ceeded to inquire whether any traces remain of those features 
of resemblance which first led the ancients to call certain 



star groups by certain names. He showed that, though the 
constellations of the Great Bear and the Lion as at present 
figured do not in the least remind us of the animals they are 
supposed to represent, yet the figures of these animals may 
le fairly trac 3d if we include larger regions-of Ihe heavens 
than the present conste'lition boundaries permit. For 
instance, if Canes Venatiei be included with Ursa Major and 
the three stars at present regarded as the tail (of a tailless ani- 
mal) be regarded as forming an outline of a part of the 
back, then we have a figure not unlike a bear. Again, if we 
regard the group of stars forming the northern claw of 
Cancer as marking the place of the lion's head, the stars in 
Leo Minor as forming the mane, and Coma Berenices as the 
tufted tail of the animal, then the space thus indicated will 
be found to include a very fair representation of a lion. In 
like manner the stern of the ship Argo is very fairly indi- 
cated if the stars forming the hind legs of Canis Major are 
included in the configuration. Hence the lecturer arrived at 
two conclusions — 1st, that the ancients were not solicitous to 
occupy the heavens with constellations fitted in like the 
countries in a geographical map ; and 2ndly, that the stars 
exhibit at present the same general configuration which ex- 
isted when the most ancient constellations were formed. 
From the second of these conclusions, we may infer that 
probabilities are on the whole in favor of a satisfactory de- 
gree of steadfastness in the sun's luster. 

The remainder of the lecture was occupied by an explana- 
tion of the general principles on which the determination of 
stellar distances depends. This introduced the consideration 
of the enormous extension of the stellar universe when, 
with distances from star to star so enormous as have been 
proved to exist, the number of stars is so vast as to be 
practically infinite. Amongst the illustrations of this part 
of the lecture was an illuminated diagram showing 324,198 
stars ; but the lecturer mentioned that the Herschels* 18 in. 
telescope would show 530 times as many stars and the great 
Rosse telescope, more than 2,000 times as many. — Mechanics' 
Magazine. 

Liebig on Lager. 

A correspondent has interviewed Baron Liebig, the cele- 
brated German chemist, at his home in Munich, and gleaned 
his views upon the lager question. " Beer," said the Baron, 
" is better than brandy. Man must have a stimulant of some 
sort. Brandy is a great evil. We find that the consumption 
of beer is making great headway even in wine districts— for 
instance, in Stuttgart. As a nourishment, beer takes a very 
subordinate place, not higher indeed, than potatoes ; and we 
find that in no city is there such an amount of meat consumed 
as in Munich, where the greatest quantity of beer is also 
consumed. Beer must have meat or albumen. Before every 
beer cellar in Munich, you will find a cheese stand. Why ? 
Because in cheese you will find that albumen which in beer 
is lacking. Therefore you see that beer and cheese go to- 
gether by a law of Nature ! But as an article of nourishment, 
beer is very subordinate. Schnapps is a great misfortune, 
and destroys the working power. Through our late war, we 
have won great respect for tobacco, tea, coffee, and extract 
of meat. A physician told me that, when the wounded would 
take nothing else, they have grasped at cigars; their eyes 
glistening — they felt a lifting up of the sinking nerves. To- 
bacco must have this effect. We could not do our wounded, 
frequently, a greater service than by giving them cigars. 
And we came to the conclusion that tobacco was valuable to 
us." Baron Liebig evidently looks to America for an im- 
provement in beer and the perfection of beer drinking. Said 
he : " It is a peculiarity of Americans that they make every- 
thing better than we do. I am convinced that American beer 
will, in time, be better than German. With us everything 
remains as it was. The worst beer brewers are in Bavaria — 
though it was earlier the best. And why? Look icto our 
bre irery system. The brewers are only ignorant people, who 
brew good beer from routine alone. They are incapable of 
helping themselves. But as soon as the Americans get any 
thing from us they improve, upon it, and we get it back again 
as an American discovery." 



Arabian mode of Perfuming. 

How the Arab ladies perfume themselves is thus described 
by Sir Samuel Baker in his work on the Nile : " In the floor 
of the hut or tent, as it may chance to be, a small hole is ex- 
cavated sufficiently large to contain a champagne bottle. A 
fire of charcoal or simply glowing embers is made within the 
hole, into which the woman about to be scented throws a 
handful of drugs. She then takes off the clothes, or robe 
which forms her dress, and crouches over the fumes, while 
she arranges her robe to fall as a mantle from her neck to 
the ground like a tent. She now begins to perspire freely in 
the hot air bath, and the pores of the skin being open and 
moist, tke volatile oil from the smoke of the burning per- 
fumes is immediately absorbed. By the time the fire has ex- 
pired, the scenting process is completed, and both her person 
and her robe are redolent with incense, with which they are 
so thoroughly impregnated that I have frequently smelt a 
party of women strongly at full a hundred yards distance, 
when the wind has been blowing from their direction. The 
scent, which is supposed to be very attractive to gentlemen, 
is composed of ginger, cloves, cinnamon, frankincense, and 
myrrh, a species of sea weed brought from the Red Sea, and 
lastly the horny disc which covers the aperture when the 
shell fish withdraws itself within its shell. The proportions 
of these ingredients in this mixture are according to taste." 

The support of one of the large tuns of ale in Coolidge, 
Pratt & Co.'s brewery, containing from 400 to 500 barrels of 
boiling beer, recently gave way all of a sudden, letting the 
vat fall and spilling the beer. Loss, $4,000. 
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BEETLES. 



That class of insects which naturalists term coleoptera, and 
in common parlance are known by the name of beetles, seem 
to have been studied with more interest and care than most 
other entomological species spread over the globe. 

The individual species of ecarabai may be divided into 
seven principal classes ; of which the first, that of the cetdn- 
iidce, comprehends a series of beautiful insects, which feed 
on the juices of flowers. The golden beetle is one of the 
most charming; the country people call it the king of the 
beetles. It is of a golden green, with white spots ; when it 
flies in the sun, scarcely raising the elytra, its whole body 
sparkles like polished metal. During the summer months, 
it lives in gardens, always choosing the most brilliantly col- 
ored flowers on which to rest ; it penetrates to the heart of 
the roses and peonies, or settles on the petals of the honey- 
suckle, which it eats, sucking the honeyed liquid. It is per- 
fectly inoffensive, does no harm to vegetation, and has not 
the unpleasant smell which belongs to many of the tribe. 
The females lay their eggs at the foot of trees among de- 
cayed wood, or even in the nests of ants. Here the young' 
larvae find their nourishment in woody morsels for three years, 
and then construct their cocoons, from which, in due time, 
the beetle emerges. One beautiful kind, found in the Philip- 
pine Islands, is so much admired by the ladies that tlr y are 
kept as pets in small bamboo cages. The Brazilian species 
are of an immense size, and may be seen resting under the 
leaves of the maize plantations, or flying round the tops of 
the tallest trees. These, again, are surpassed in size by the 
Goliath, which is peculiar to tropical Africa. Collectors have 
been so anxious for specimens, and found them so difficult to 
obtain, that as much as fifty pounds has been given for one 
of these insects, which are the common food of the natives, 
when roasted. 

The sacred beetle of the Egyptians belongs to the coprinw; 
its singular instincts had, without doubt, much astonished 
them, for it is found on the most ancient monuments in the 
land of the Pharoahs, depicted on amulets, placed on sarco- 
phagi, and treated with the greatest veneration by the dwell- 
ers on the banks of the Nile. They were an agricultural 
people, and valued these great black insects for their habit 
of clearing away noxious substances. An oily substance 
which they secrete keeps their skins bright and glossy, so 
that none of the dirty matter among which they live can ad- 
here to them. The fore feet are armed with spines, whilst 
the hind ones are much longer and suited for the work they 
have to perform. The care which the female takes for the 
preservation of its eggs and the development of its larvae is 
very curious. Instead of simply hiding them, like other 
beetles, in a lump of mud or some little cavity where the 
egg is laid, she surrounds it with manure, and rolls it up in* 
to a little ball with her hind legs ; soon it is a solid, well 
kneaded mass, with the egg in the center. Already a choice 
has been made of a suitable place where the larvse, when 
hatched, can find a living. Towards this point she sets out, 
rolling the ball before her ; meeting with some obstacle, or a 
rough piece of ground, she places the lump on her broad 
head, and thus carries it over. But should it prove insur- 
mountable, she flies off to seek other aid, and soon returns 
with five or six others, who assist her by pushing on all sides, 
and thus carry the precious burden to its destination. Then 
the hole must be dug in which to deposit it — the fore legs 
now come into play, being especially formed for spades, — and 
when it is deep enough, the ball is rolled in, the hind legs 
brush down the earth, and every trace of the hole disappears 
under the parent's indefatigable labor. 

Among the class of the melolonthidm, the common cock- 
chafer may be regarded as the type of the whole, and a very 
redoubtable enemy it can prove itself to be. In some years, 
it appears during the month of April in prodigious numbers ; 
its life lasts until June ; and during all this time it is prey- 
ing on the leaves of various trees, — the maple, poplar, birch, 
beech, and oak. But it shows a marked preference for the 
elm, so that in Prance the peasants call the flowering and 
fruit buds " cockchafer's bread." It is not uncommon to see 
whole forests on the Continent entirely bare of leaves in the 
spring months, having been eaten up by these insects. But 
this is a slight evil ,'compared with what they have already 
effected underground, by living on the roots of cereals. The 
various metamorphoses of t!*e insect in its underground life 
last for three years, during all which time it displays a won- 
derful voracity. When the females are ready to lay their 
eggs, they choose a light, well cultivated soil, and, burying 
themselves in it, perform their task. There are generally 
about forty young ones, which burst the shell in thirty days. 
Nature has armed them with powerful mandibles and a 
forked tooth, so that they set to work at once. 

After a warm day, when they have been tempted nearer 
the surface, whole fields, covered with green shoots, arQ at 
once changed intodried-up withered leaves and stems. The 
roois of the vegetables, grain, or colza, have been eaten and' 
soon perish by the same means. For this reason, the habits 
of this kind of beetle have been made a peculiar study on 
the Continent, especially where their ravages are so much 
dreaded. 

When the ground is in course of preparation for receiving 
the seed, in the months of September and October, almost 
all the larvae are near the surface ; taking care not to ylow 
the ground too deeply, they will, in most cases, be turned up, 
and the harrow, energetically used, will destroy the greater 
number ; if, however, the plo w is too deep, they will only be 
buried. 

The Sexton beetles are well known throughout Europe, 
and are so called from their living qn the bodies of any ani- 
mal they can find. Should a dead mouse or mole be left in a 



field, they collect in large numbers around it ; and as their 
intention is to lay their eggs in it, and so provide suitable 
food for the larvae, they proceed to bury it, that it may not 
dry up or be eaten by other animals. Hollowing the ground 
beneath and throwing out the earth, the animal gradually 
sinks down and is covered with the surrounding soil. About 
twenty-four hours suffice to conceal a mouse. The eggs are 
speedily laid, and the larvae feed upon the putrid flesh until 
they are full grown, when they descend into the earth for 
three or four feet and undergo their metamorphoses. There 
is a very curious tribe found in Brazil, the body being im- 
mensely distended and lying on the top of the back. Thay 
are generally found in the nests of the white ants, and do 
not lay eggs, but produce living larvae. The Bombardier 
beetles derive their name from the apparatus of defence with 
which they are provided. Their habit is to hide under stones 
in large numbers, and when the stones are disturbed, they 
eject a quantity of vaporous fluid with a loud noise ; it is 
pungent, acrid, and volatile, becoming a bluish vapor when 
mixed with the air. Chemical tests prove it to be a strong 
acid, which will produce a sense of burning on the skin. 

It is to the family of beetles that the cantliarides belong, 
which have been used by the medical profession from the 
days of Hippocrates and Aretseus. Not unlike them in ap- 
pearance are the pretty glowworms, which light -up the 
graBsy banks of our southern hedgerows during the summer 
nights. It is the female only that possesses the phosphores- 
cent light, which it can withdraw at pleasure ; and it is not 
furnished with wings, so that its appearance is more like that 
of a larva than a beetle. Some species find their home in 
timber or planks, instead of the ground. Every one knows 
the small holes which are seen to be drilled through the 
wooden floors of old houses: these are made when the larvae 
change into beetles ; and as they are nocturnal in their hab- 
its, they discover their whereabouts to their companions by 
striking their mandibles against the wood. Prom this sim- 
ple noise has arisen the superstitious dread of invalids and 
nurses, who, in the dead of the night, hear the death watch, 
and consider it as a summons to another world. Elm trees 
suffer greatly from the attacks of a beetle of this class, whole 
forests being sometimes laid low under its insidious labors. 
The female makes a gallery beneath the bark, and, boring 
side alleys, lays an egg in each ; when hatched, the young 
ones eat away in regular directions until the whole tree is 
pierced. In tropical countries, the larvae are of a much larg- 
er size, and their ravages are more serious. The Titan, 
which is found in Guiana, revels in the undergrowth of that 
hot, damp district, where vegetation is exuberant; and the 
mimosa trees in the West Indies have their young shoots de- 
stroyed by a lamia. M. Houllet, who once lived in the neigh- 
borhood of Rio Janeiro, heard the sound of falling branches 
of trees belonging to the acacia every night. On examina- 
tion, he found they were sawn all round, but the pith was 
left untouched, so that they broke from their own weight 
when the wind blew upon them. It was supposed to arise 
from ihe mischief of the slaves ; but on cutting, into the 
branch, the larvae of the oncideres were found, and the beetle 
had/Jlo doubt, cut round with its powerful jaws, to prevent 
the sap flowing in, which would interfere with the growth of 
i ts young. 

In such a numerous family, only the most curious exam- 
ples have been selected ; but we may just mention the lady- 
birds as belonging to it, as they are such favorites with little 
children. These pretty insects are common in all quarters of 
the globe, and are very valuable in checking the swarms of 
insects which infest roses and other plants. It is not in the 
adult state that they eat much ; but the gray larvae may be 
seen creeping up the stems, and swallowing the lice in regu- 
lar order. During the last few years, immense numbers have 
appeared in the south of England, and have been described 
as extending in dense masses for miles. In conclusion it 
may be said that the uses and instincts of beetles are most 
wonderful. Plants grow too fast, and the larvae settle on 
them ; with wonderful appetite, they eat incessantly, and 
make haste to reach their full size. They fertilize the soil 
by scattering decomposing matters, and thus prevent them 
from vitiating the air ; while their gorgeous colors compete 
with those of the floral world and add to the charms which 
Nature offers to the observer. 



Rtineral Sperm Oil, 

This is a burning heavy oil made from petroleum ; and its 
valuable properties as a safe illuminating agent are such as 
to render this product one of very great importance. The 
following statement of Us discovery and character is given 
by Mr. Joshua Merrill : 

" In the summer of 1869, in connection with Mr. Rufus S. 
Merrill, I made an important discovery relating to burning 
heavy or paraffin oil in lamps, for illuminating purposes. Mr. 
R. S. Merrill is a skillful mechanic who has devoted himself 
for several years to perfecting the construction of lamps and 
burners for hydrocarbon oils. While experimenting upon 
an apparatus for burning paraffin wax, with a view to in 
crease the light from this beautiful substance over that ob- 
tained from common candles — the only form in which paraf- 
fin is burned — he one day put some lubricating oil into the 
lamp, instead of the paraffin wax, and we were both much 
surprised at the good qualities of the light yielded by it. 
But, after experimenting some days, we found this heavy oil 
to be impracticable as an illuminating material in its present 
form, and that some modification would be necessary. It oc- 
curred to me that if this heavy paraffin oil was passed 
through a partially destructive distillation, cracking it enough 
to lessen its viscidity but not enough to render it volatile, its 
increased mobility would cause it to ascend the wicks freely, 
and yet preserve its character as a fixed oil. 



" After many trials, I obtained the product now called ' min- 
eral sperm oil,' which is sufficiently thin to fill the wicks 
perfectly ; but it is so far from being a volatile oil that it is 
comparatively inodorous, and will not take fire at any tem- 
perature below 300° Fahr., or nearly 100° hotter than boiling 
water. Flames of considerable size, such as a large ball of 
wicking yarn saturated with oil and ignited, when plunged 
beneath the surface of this oil, previously heated to the tem- 
perature of boiling water, are extinguished at once. It burns 
freely in the German student lamps, and with great brilliancy 
from the ' Dual ' burner." 

The manufacture of this oil is patented in this country 
and in Great Britain ; and Mr. Merrill estimates the quantity 
that may be made as at least one quarter of the whole pro- 
duction of petroleum, or 160,000 gallons «f the mineral 
sperm oil every day — a quantity more than twice that of the 
whale and sperm oils, obtained in the best days of the whale 
fishery of this country. 

The present time, when government authorities and scien- 
tific men are so generally cautioning against the " dangers 
of kerosene," and just as French savans have discovered that 
certain heavy petroleum oils may be burned in lamps, seem*? 
peculiarly opportune for the introduction of this product of 
American skill and invention — namely, a hydrocarbon, or a 
mixture of hydrocarbons, which seems to fulfil all the re- 
quirements of an oil to be burned in lamps, yielding a steady, 
brilliant, and safe light. And practical indications of its ap- 
preciation may be found in the manufacturer's announce* 
ment that the demands for this mineral sperm oil are steadi- 
ly increasing. It is used on ocean steamers plying betwesn 
the United States and Europe, and also on several railroads. 

Metal Coated Sheet Iran, 

An improved method of protecting iron from injury and 
deterioration has been introduced by Mr. B. Morrison of Phil- 
adelphia, whose invention consists in deoxidizing the scale 
oxide adherent to sheet iron, and amalgamating blendino - or 
intimately uniting with it any of the softer and more fusible 
metals, so as to render such scale oxide more flexible, soft, 
adherent, and less liable to rust, and the sheet iron also more 
perfectly annealed and flexible. It is essential that the sheets 
be made of the best charcoal bloom iron, and that the scale 
oxide thereon be even, or of uniform thickness and unbroken ; 
and in order fo produce such a scale oxide, it is recommended 
that the usual rough and imperfect scale be removed — by 
means of a weak acid, in the usual manner practiced in 
the process of coating sheet iron with zinc by immersion— 
and that the sheets be then passed between a pair of smooth 
pressure rolls, and finally subjected to a sufficient heat to 
produce thereon a new and uniform scale of oxide. 

Having prepared saturated or strong aqueous solutions (say) 
of sulphate of zinc, chloride of zinc, chloride of tin, acetate 
of zinc, acetate of lead, and of any other readily fusible metal 
that will amalgamite, unite, or combine with the deoxidized 
scale on the iron at a strong or bright red heat under the 
hydrogen or carburetted hydrogen gas, immerse the deoxi- 
dized sheets in either one or a mixture of two or more of the 
said solutions for five or ten minutes, or apply the same 
by rubbing it on by means of a sponge or rough brush ; let 
the excess of solution drain off, and the remainder crystallize 
or dry upon the surface of the sheets. Now place them in 
a box in the heated chamber of a furnace ; then introduce 
the hydrogen gas, and slowly heat up to a scarcely visible red, 
maintaining the said low heat for (say) half an hour, more or 
less, to allow a perfect reduction of the oxide of the applied 
solution; after which the heat should be increased to a 
bright red, or heat a few degrees above that which maybe 
required to fuse the now reduced softer metal and cause the 
same to amalgamate, blend, or unite with the deoxidized and, 
consequently, soft and porous scale on the sheet iron. 

To obtain brightness of surface when desired, it is proposed 
to pass the sheets severally between and in contact with a 
pair of cylindrical rapidly rotating bristle brushes ; and, if 
afterward intended to be put up in packs for storage or ship, 
ment, the sheets may, as a further protection against damp- 
ness, be dipped into any suitable hydrocarbon oil, and then 
the superfluous portion drained or wiped off. The solution 
of the sulphate or of the acetate of zinc forms, with the de- 
oxidized scale on the iron, an excellent coating. About three 
parts of the solution of chloride of zinc mixed with two parts 
of the solution of chloride of tin make, with the deoxidized 
scale on the iron, an excellent flexible coating of a whiter 
color. Three parts of the solution of the acetate of zinc, 
mixed with two parts of the solution of the acetate of lead 
and one part of solution of the chloride of tin, make, with 
the deoxidized scale on the iron, a very suitable coating for 
sheet iron intended to be used in the construction of stoves, 
stove pipes, coal hods, etc. ; but as the predominant metal in 
the coating is the deoxidized scale oxide of iron, the number 
and proportions of solutions of whatever metals are intended 
to be applied thereto may be increased and varied as the 
coating desired may require. 

■■ Ml mm 

Germination— Its Relation to Light. 

The theory of the germination of plants, which has been 
heretofore admitted, requires that the germinating seed be 
excluded from direct sunlight. Late experiments appear to 
establish the fact that, while exclusion from the luminous 
rays of the solar spectrum is necessary to the healthy germi- 
nation of seeds, yet the chemical or actinic rays are indispen. 
sable to that process. These penetrate much deeper into the 
soil than do the luminous rays. The exclusion of the chem- 
ical rays, and not the absence of oxygen alone, is assumed to 
be the cause of seeds failing to grow when buried too deeply 
in the earth. Will our agricultural colleges settle this ques- 
tion by careful experiments ? Let us have all that can be 
known of the mysteries of plant life. 
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HEAT AND LIGHT. 



[Report of a recent lecture by Professor John Tyndall, before theEoyal 
Institution.] 



History shows us two different philosophical schools trying 
to account for the visible universe. The one school bases 
itself upon speculation, and the other on observation and ex- 
periments, the one trying, as it were, to develop a universe 
out of its own consciousness, the other seeking patiently 
after the outward facts of the universe, and through them 
after the principles that connect them. It is needless to say 
that in our day the school of experience has gained the up- 
per hand. Indeed it is common, in philosophical books, to say 
that, in the investigation of Nature, you cannot go beyond 
experience. Take the idea of atoms, for example. No doubt 
this notion was first derived by the ancient philosophers from 
the observation of small sensible particles of matter. But 
in transmuting them to atoms, they so diminished the size of 
these particles as to place them entirely beyond the bounda- 
ry of experience. 

Most physical minds of the present day believe in atoms 
and molecules, or groups of atoms, though none of us have 
ever seen either atoms or molecules. In fact, you can have 
no explanation of the objects of experience without invoking 
the aid of objects lying beyond experience ; we cannot possi- 




bly reach the roots of natural phenomena without the help 
of atoms and molecules. We figure them as the constitu- 
ents of all bodies. « 

It is the play of the power we call heat among these atoms 
and molecules which is to occupy us during these lectures. 
In front of the table is stretched a platinum wire, which can 
be warmed by passing an electric current through it ; the 
wire passes over a wheel, to which a straw index is attached, 
and a small weight is hung at the end of the wire. You are 
to figure that wire as an assemblage of atoms, held near 
each other by their mutual forces, but not in contact with 
each other. Heat forces them more widely apart. 

The platinum wire stretched between the two stands, a b 
(Fig. 1), is lengthened when it is heated. This can be done 
by causing an electric current t j pass through it. The wire 
is fastened to the hook at the top of the stand, a, and is car- 
ried round the axle of the small wheel, where it is made fast ; 
over the periphery of the wheel is a cord from the weight, d, 
which keeps the wire in a state of tension ; to the wheel it- 
self is fixed the straw with a paper attached to it to act as 
an index, e. The platinum wire is pulling in one direction, 
and the weight is pulling in the other direction, but if the 
platinum wire is released the weight will instantly predomi- 
nate, and the index will fall. That it does so is shown by 
pressing the top of the stand, a, towards 6; now, making 
contact with the wires from a battery, at'/ and g, the wire 
becomes hot, and the index falls. Stopping the current, the 
wire contracts, and the index comes back again. 

But here electricity might be supposed to have something 
to do with the effect. 

Here are two wooden stands, A and B (Pig. 2), with plates 





of brass, P P', riveted against them. At present the bar of 
iron, C, is not long enough to stretch from one support to 
the other. I will support them on two little projections of 
wood attached to the stands at P P'. One of the plates of 
brass, P, is connected with one<pole of a voltaic battery, D, 
and from the other, P', a wire proceeds to the electric alarm 
bell, E ; and again from that instrument a wire returns direct 
to the pole of the battery. 

At the present moment the only break in the circuit is due 
to the insufficient length of the bar of iron to bridge th3 
space from stand to stand. Underneath the bar is a row of 
gas jets, which I will now ignite; the bar is heated, the 
metal expands, and in a few moments will stretch completely 
across from plate to plate. When this occurs, the current 
passes and the signal bell rings, as you hear. Throwing a 
little water on the bar, after the gas ia extinguished, the 



bar shrinks, the circuit is broken, and the bell ceases to 
sound. 

The contraction of a bar of metal, which has been heated, 
is a very powerful force. The contractile force of cooling 
has been applied by engineers to draw leaning walls into an 
upright position. 

The bar of iron, A (Fig. 2), is red hot; it has a hole through 
it atB, through which the cold bar of steel, C,is inserted; it 

is then dropped in- 
to the Y shaped 
supports, DE, and 
screwed up tight by 
the thumb screw at 
F; the whole ar- 
rangement stands 
in a trough ; and 
water being poured over the bar, A, it contracts, and does 
so with such an exertion of force that the bar at B is broken 
into two pieces. 

But bodies expand in very different degrees.atfd it is neces- 
sary to devise instruments which are capable of measuring 
very small changes of volume. Among the most delicate of 
these is the apparatus before you. At the bottom of the 
sketch, Fig, 3, B represents the upper end of an upright bar 
of metal ; on the top of this bar rests a little brass stem, S, the 
top of which acts as a fulcrum to the plate of agate, A. The 
arm, C, above the plate, moves on a pivot, which you see 
marked by a dot; a very little pushing of this arm causes it 
to move through a greater space than the body which pushes 
it. Attached to this arm is a piece of the hairspring of a 
watch, and that is carried round an axis, X, upon which is a 
mirror, M, upon which a beam of light, H, is made to im 
pinge. Now, if you conceive the end of the bar to be lifted, 
and to push the arm upwards, it will cause the mirror to ro- 
tate, and the beam will travel with ityjjut with twice its ve- 
locity. Thus, in this experiment, instead of a straw, a ray 
of light is used as an index. It is exceedingly sensitive ; 
clasping the bars of metal with both hands causes a sufficient 
elongation to bring the luminous index from the ceiling to 
the floor. Pouring a little alcohol upon it causes, by its evap- 
oration, sufficient chilling to send the index back with great 
velocity; again clasping tbe bars, it is again brought down- 
wards. 

Putting tires on wheels, while they are still hot, is a fami- 
iliar example of the way this contractile force is utilized. 

Thus we make ourselves acquainted with the sensible fact 
of expansion. We are here in the domain of experience, but 
there is something within us which prevents us from resting 
there. What is the internal mechanism which produces this 
expansion? Here, again, we must help ourselves to concep- 
tions by reference to the visible world. An experiment will 
make the matter clea.'. 




On heating this flaccid bladder over a ring burner, turning 
it in the hand at the same time, it becomes smooth and tight. 

In a very natural way, this fact of the . expansion of atmo- 
spheric air was transferred from the region of experience 
into the region of atoms and molecules. It was assumed that 
the atoms were surrounded by atmospheres — atmospheres of 
heat or caloric ; and the expansion of bodies by heat was sup- 
posed to be due to the swelling of these atmospheres. We 
have here that theory of heat which regarded heat as a free 
elastic matter, surrounding the atoms of molecules of bodies 
as the' atmosphere surrounds the earth. 

We can, as I have already said, make no attempt at ex- 
plaining natural phenomena without resorting to a mental 
imagery of this kind. The first effort at explanation is an 
effort of the imagination. But having assumed a distinct 
and definite cause, it is a duty, which Science never neglects, 
to verify or confute the assumption by comparing its conse- 
quences with observed facts. 

The notion of calorific atmospheres was thus tested and 
found wanting ; and it was the founder of this Institution, 
whose life and doings have been recently sketched so admi- 
rably by Dr. Bence Jones, who offered the most striking ex. 
periments and the most powerful arguments against it. 

Count Rumford contended that heat could not he a kind of 
fine matter, because its supply by friction is inexhaustible- 
which matter is not. He contended that, his experiments 
proved heat to be motion. And there was another great 
name, also associated with this Institution, who soon after- 
wards rendered it in the highest degree probable that the orig- 
in of light was a vibratory motion ; and inasmuch as heat re- 
sembles light so closely, aiad in most cases preceded and ac 
companied it, the notion became irresistible that heat also 
was a kind of vibratory motion. 

But how on this assumption is expansion of bodies by heat 
to be accounted for? Well, it requires no great effort of the 
imagination to see that when the atoms are oscillating to 
and fro, they require a greater amount of room than when 
they are at rest. In this one case the atom occupies a space 



measured by its own diameter ; in the other it virtually occu 
pies the line along which it oscillates. 

Though the amplitude of 
a vibration be very small, its" 
intensity may be great ; strik- 
ing a tuning fork, it is set in 
vibration, but the vibrations 
are so minute that they are 
well nigh imperceptible. If, 
however, two cork balls are 
suspended, as at a a , Fig. 5, 
about a quarter of an inch 
away frojn each limb of the 
tuning fork, c, the greater 
space required by the fork 
when in a state of vibration 
is shown by. the violence 
with which the balls are 
thrown to 5 &'. 

Another example is fur- 
nished by the brass rod, a 6, 
Fig. 6. When rubbed with a 
piece of flannel, having some powdered reBin sprinkled on it, 
it is thrown into longitudinal vibration. The center, s, is a 
node, and remains still; but the two free halves elongate 
and contract in rapid alternation. I apply the rubber more 
briskly, and the balls a and 6 are thrown off with violence 
every time they come in contact with the ends of the rod. 





In this case the amplitude of the vibration is so small that 
no eye can detect it, and still it is capable of projecting the 
ivory balls violently into space. 

But the energy of those small vibrations to which we give 
the name of heat is immensely greater. 

Dip the hand into -a finger glass until the water in it is 
warmed one degree. An amount of energy is withdrawn 
from that hand sufficient to project that water to a hight of 
772 feet, or if the degree be centigrade, to a hight of 1390 
feet above the earth's surface — three times the hight of St" 
Paul's* 

Let us follow this vibratory motion to its consequences. 
As the temperature of a solid body increases, its atoms oscil- 
late more and more widely, the body in consequence expand- 
ing more and more. A point, or temperature, is at length 
attained when the hold' whicli the atoms of the most refrac- 
tory bodies exert upon each other is so loosened that the 
atoms are enabled to glide round each other with freedom. 
When this occurs, the liquid state sets in. You must not im- 
agine cohesion destroyed in liquids, for very strong cohesive 
power may be associated with the power of free liquid sliding 
of the atoms over each other. 

In the body of a liquid, each atom or molecule is surrounded 
on all sides by its neighbors, and. thus prevented from flying 
away ; but it requires no great stretch of imagination to sea 
that at the surface, where on one side they are entirely un 
controlled, the molecules may be jerked away from the liquid 
altogether. This, in fact, is the conception of the vaporous 
or gaseous state of matter now prevalent. The temperature 
of gases — that, in fact, which keeps them in a state of gas — • 
is supposed to be a motion of translation instead of a motion 
of vibration. The gaseous molecules fly through space; 
striking against the surfaces by which they are surrounded, 
striking against each other — and recoiling like little elastic 
balls. Here, for instance, is a vessel covered with india rub- 
ber, which is now quite flat. The air, according to this new 
conception, is hitting the opposite sides of the india rubber 
with equal force. It is, therefore, in equilibrio, and will re. 
main so till the forces on the two sides become unequal. 

Placed on the plate of an air pump, directly exhaustion of 
the air within the vessel commences, there is a loss of pro* 
jeotile energy on the part of the air in the interior, and the air 
on the exterior, retaining all its original power, drives the 
india rubber before it, forming a hollow within the bell glass 
of the air pump. 

The pressure of the atmosphere being known, and the 
weight of the gases that compose it being known, it is easy 
to calculate the velocity with which the atoms must strike 
against a surface in order to produce the pressure. Of course 
the lighter the atoms, the greater must be their velocity. 

The velocities of the following gaseous atoms at 32° Fah. 
are : 

Oxygen •. 1'514 feet a second. 

Nitrogen 1-616 " 

Hydrogen 6050 " 

If the gases be heated, their velocity is augmented and the 
pressure correspondingly increased. 

Extreme care is necessary in determining the coefficients 
of expansion. Such constants are the foundation stones ot 
science ; and no higher sincerity was ever exercised by man 
than in determining them. 
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Examples of solid coefficients : 

Copper from 1-000,000 expands to 1-000,017 
Lead '• 1-000,000 " 1-000,029 

Iron " 1-000,000 " 1-000,012 

Zinc " 1000,000 " 1-000,029 

Glass " 1-000,000 " 1-000,0080 

Platinum " 1-000,000 " 1-000,0088 

The last is almost the same as that of glass : hence the pos- 
sibility of fusing platinum into wires with glass tubes for 
eudiometiic and other purposes. Were the coefficients dif- 
ferent, the fracture of the glass would be inevitable during 
the contraction in cooling. — Mechanics' Magazine. 

- — ^<^H^^- ' 

THE STEAMSHIP "EGYPT." 



Our full page engraving represents the steamship Egypt, 
a splendid vessel lately built at Liverpool for the Atlantic 
National line of steamers. 

She is 450 feet 6 inches in length, which is more than two 
thirds as long as the Great Eastern; her breadth of beam is 
44 feet, and depth of hold 36 feet. She registers 5,150 tuns 
gross. Her engines are on the compound principle, and are 
of 3,000 horse power. They are supplied with steam by six 
double boilers arranged in two sets of three each, which 
carry a pressure of 75 pounds to the square inch. 

She is a complete four decker. Her spar deck is flush fore 
and aft, the cabin entrances and skylights being the only ob- 
structions on it. This and the deck below are plated with 
steel and planked with pine. The two lower decks are 
plated with iron amidships, where the general strain of the 
machinery is felt, and are also planked with pine. She car- 
ries four masts and two funnels. Her ability to spread can- 
vas equals that of any vessel afloat, while her rate of steam- 
ing is fourteen knots an hour. The lower masts aTe of iron, 
and the lower yards and lower topsail yards are made of 
steel. She has steering apparatus amidships as well as aft, 
and is provided with five steam winches, which work the 
pumps, hoist the sails, and load and discharge the cargo. 
The saloons, staterooms, and officers' rooms are heated by 
steam pipes. Between the spar and main decks are accom- 
modations for all the first class passengers, officers, and 
crew, besides cooking galleys, ice houses, etc. ; and the en- 
tire space between the main and next lower deck is left free 
for the steerage passengers. 

The workmanship throughout the vessel is of the highest 
class, and her construction is such that more than ordinary 

comforts are afforded to the steerage passengers. 

i «. i «i — ■ ■ 

Sensible Suggestions about Patents, 

Mr. We T. Hamilton, writing to the Engineer, gives ex- 
pression to some very practical ideas on the Patent law ques- 
tion now before Parliament. His suggestions apply with 
equal force to the American Patett law, which is based on 
that of England. He pays: 

The simple system which I would propose would be that 
every inventor should have patent protection, as, of course, 
for certain proper periods, for every invention or alleged in- 
vention, no matter whence he may have taken the primary 
idea. I would give him protection, not only for his own 
original ideas, but for utilizing the abandoned ideas of oth- 
ers. Why not ? It would hurt no one. This patent right 
should of course be defensible upon its being shown by any 
one else that he had had the same idea in practical operation 
prior to the date of the patent.. Here commercial user 
would find its proper place. It would of coarse save to the 
public every useful invention now in operation ; it wou'd in 
jure no one, while it would open a wide field for inventors. 

Thus, then, the only patent question which would arise 
would be one of priority of practice. This would always be 
a simple one, even for the county court. The issue would 
be not whether perhaps abstract ideas were original, but 
whether palpable processes were identical, and which of 
them had been first used. Commercial usage is notorious 
and of easy proof. I would thus take commercial usage not 
as the basis of protection, but as the element by which to 
prove priority ; such a system would have the great charm 
of beinjj almost self acting. The mere existence of such a 
public counterpoise would keep inventors in the right path 
for their own eakes. What they now fear is not what is in 
the light, but what is in the dark. By all means let there be 
competent authorities to settle these questions of priority in 
the last resort. The judge of the county court might be 
stupid ; or some cases might involve very nice distinctions as 
to the application or principles or as to identity, or as to 
what is or is not essential in a scientific point of view. Let 
there also be libraries and museums and open registries, 
carefully classified, with every other possible source of in- 
formation, free to inventors upon their own seeking. Let 
our system be for affording, not for forcing instruction; for 
encouragement in every direction, not for prohibition in 
any. Do not let us degrade what has higher grounds upon 
which to rest into a mere notice board agaiust trespassers, 
whibh any preliminary inquiry, if coupled with the condition 
of originality, could alone be. 

Give inventors all possible information not now accessible ; 
give them all possible liberty, but do not meddle with them 
until others complain that they have taken what previously 
belonged to those others. Let relative rights be adjusted as 
all other rights ; self interest will do the rest. 

If EEgland expects to maintain her inventive superiority, 
she must boldly open up every possible source of thought, 
old or new. She must break up some of the old, worn 
grooves in which we are now too prone — or, perhaps, too 
much compelled — to move. Let her, above all, give back to 
the inventors of the future the vast stock of thought put 
upon a now useless record by the inventors of the past- It 
would be like shedding a n.ew light over the scene of in- 
Tentive exertion. 



A New and Simple Continuous Battery. 

Professor Bottomley, of the Glasgow University, thus de- 
scribes a new battery in use in that institution : 

A shallow wooden tray, square and with slightly slanting 
sides, is lined with sheet lead; and this, after being electro- 
typed with capper, forms both the containing vessel for the 
liquids and the copper plate of the cell. Copper trays were 
used at first, but they were soon eaten through by the solu- 
tion. The lead is not attacked at all. The length of a side 
of the lead tray is 21 in., and its depth is 3| in. In each 
corner is set a small block of wood 1 J in. high. The zinc 
plate, which is like a square gridiron, rests at its corners on 
these blocks. The zinc has parchment paper tied round its 
lower surface and sides. The cell is filled up with saturated 
solution of sulphate of zinc, and crystals of sulphate of 
copper are dropped in, when required, round the'edges out- 
side the ■ parchment paper. For connecting these cells to- 
gether in series, the lead lining is carried over the wooden 
tray at the corners and down the outside to the under sur- 




■" r U-'-iLa: i.-ult :j. a:.;:.grrxau;-. ex ._;, 




i 

face of the bottom of it. Here it is soldered to a small squar 
of thick sheet tin. The cells are piled up one on the top of 
the. other, the tin plates of the second cell resting on the 
first, and so on. The tin connections — a suggestion of Mr. 
Varley — are most excellent. Two of these cells are shown in 
section, Fig. 5. The resistance of each of these cells is on an 
average 0-19 of an ohm. They are now used at all the tele- 
graph stations where Sir William Thomson's siphon record- 
er is employed. 

In using these batteries in a laboratory, where they are 
not perpetually at work, the best way of managing them 
may possibly be not to charge them with sulphate of copper 
except when they are about to be used, and only to put in 
as much as will do the work required. To calculate the 
quantity is easy ; and any small excess might be worked 
off through a low resistance. We have been keeping them 
at work almost night and day. They require no attention 
except to be occasionally supplied with sulphate of copper 
crystals, and to have the sulphate of zinc that creeps up 
over their edges wiped away with a cloth. 

At present our battery is tested very frequently, generally 
once in four or five days. The electromotive force and the in- 
ternal resistance of each cell is determined. We have now 
had the greater number of the eighty cells in action for 
three months, and some of them for five or six months. 
During all that time they have been most satisfactory, the 
electromotive force of them having remained perfectly con- 
stant. 

—^ — 

Increasing the Vigor of Growth In Plants. 

It has been known for some time that if two branches of a 
fruit tree be selected, of about the same size and the same 
upward inclination to the horizontal plane, and one of these 
be bent downward toward this plane, it appears to lose its 
vigor, while the other gains in like ratio. It is now announced 
as the discovery of an ignorant peasant on the Danube, named 
Hooibreuk, that this law holds good only up to the horizontal 
position ; and that if the branch is depressed still further, 
and below the horizontal, it becomes characterized by much 
greater vigor than before, and, in fact, will put out leaves and 
branches to an astonishing and unheard of degree. But this 
depends upon keeping the branches as nearly as possible in a 

straight line, the effect being 
measurably lost with a con- 
siderable curvature. In this 
case, only the buds which oc 
cupy the top of the arc are 
developed completely, at the 
expense of the rest which re- 
main in their original condi- 
tion, contributing neither to 
the extension of foliage nor 
of fruit. (The successive po- 
sitions of the branch are il 
lustrated in the cut.) 

Duch esne-Toureace, in com- 
municating these facts to Les 
Mondes, attempts to show the 
causes which seem to determine so great a flow of sap to the 
branches inclined below the horizontal line, and thinks that 
the explanation is to be found in the establishment of a siphon 
arrangement, by means of which the juice is carried over the 
bend from the main stem in excessive flow. Be this as it 
may, the fact remains, as illustrated by an experiment prose- 
cuted by this gentleman. In early spring, when the sap was 
running in the vines, he took four plants of about the same 
size, and trimmed thrm so as to leave one stem to each, these 
being arranged vertically and obliquely upward, and horizon- 
tally and obliquely downward. He then cut off the stems and 
collected and measured what exuded, and found the amount 
from the branch inclined downward was more than three 
times greater than that from the others. 




Cab Ventilation.— A correspondent of the Gar Builder 
calls attention to the fact that the problem of car ventilation 
is still unsolved. Whoever can invent a simple and effective 
system for the ventilation of railway cars will be likely to 
reap a good reward. 
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The Editors are not responsible for the opinions expressed by their Cor- 
respondents. 

Testing Turbines. 

To the Editor of the Scientific American : 

I have read all the efforts to illuminate the turbine ques- 
tion that have appeared in the Scientific American. 

In the last one there are some noticeable points, by R. H. 
A., on page 228 of the current volume, who puts forth some 
quite curious ideas in relation,to the efficiency of turbines ; 
with some of which I must beg to differ. These differences 
maynot be very important ; they are certainly entitled to 
some consideration as historical facts or well demonstrated 
theories. It is very true that all engineers concede a differ- 
ence of percentage with extreme variations of head ; but 
what that proportionate variation in head and percentage is 
has never been satisfactorily determined. Natural causes 
are known to modify the efficiency of the same turbine under 
extremely high or very low heads. The extent to which 
some of these causes affect the efficiency may be readily com- 
puted and proved by actual test. That some turbines work 
much better under low than under high heads is no doubt 
true. Whether there are some which work the better under 
high heads remains to be proved. 

That a properly formed turbine will work equally well 
under considerable variations of head, is certain. The fol- 
lowing extract, from the report of some carefully made ex- 
periments, proves this beyond a doubt : 

Head in feet. Relative speed. Efficiency. 

11-772 -709 per cent. -802 per cent. 

' 11-952 -686 " -802 

11-995 -730 " -804 

12-175 -702 " -808 

13-016 -745 " -804 

14-084 -731 " -804 

14-410 -746 " -803 

In these seven experiments, the variation in efficiency is 
six tenths of one per cent. The variation in head was '224 
per cent, and the variation in relative speed was '087 per 
cent. " That more patents are yet to be obtained before the 
best effects can be had" is quite novel ; the utility is less ap- 
parent, though by substituting "will," for " can," the truth 
would certainly be told. It is very doubtful, to say the leatt, 
if results higher than have already been obtained depend on 
patentable devices. It is quite safe to say, that no material 
progress has been made, in the efficiency of first class turbines, 
during the last half century. It is now nearly, or quite, fifty 
years since Fouvneyron obtained -88 pir cent from turbines 
" cast in one piece." 

It is very true, in nine cases out of ten, that we " by no 
means" get what is claimed as the proportion of the whole 
power of the weight of the water." The philosophers have 
said that " action and reaction are equal." Many inventors, 
with more enthusiasm than common sense, have in conse- 
quence claimed that water has a double force, impulse and 
weight; and that it has really twice the power in it, under 
any given head, that it has ever been credited with. Hence 
the great variety of contrivances to use the impact, impulse, 
percussion, or blow of the stream of water upon one set of 
floats, calling it direct action; whilst upon another set in the 
same machine, they attempt to use the weight, backward 
pressure, or spirt of the water, calling it reaction. In this 
sense, not even 30 per cent of the sum of the forces has ever 
been utilized. All intelligent persons now concede that the 
total force of a stream of water is directly as the weight and 
the fall. It is believed that turbines do not act on the impact 
or the reaction principle; bu; that the action is simply a 
direct, gentle, and gradually increasing pressure upon the 
buckets of the turbine. How the results of tests can be called 
speculation, I am at a loss to know. We haveallthe evidence 
that any reasonable man ought to ask for. Overshot wheels 
have actually raised, from mines, 70 per cent of as much 
water as was required to drive them, the total loss in all of 
the machinery being 30 per gent Certainly one third of this 
must have been in the pumping machinery. It has been 
equally well demonstrated that the overshot has utilized 86 
per cent of the total power of the water used upon it. It is, 
however, no sign that all overshots utilize 86 per cent be- 
cause one has done so. Nor is it any sign that all Fournty- 
ron or all Jonval turbines utilize 80 per cent, from the fact 
that their inventors got that result. There are all grades of 
these famous machines, from 30 per cent ones to 80 per cent 
ones. Because a small turbine was " accurately and nicely 
constructed " is no evidence that it was accurately and prop- 
erly designed for the purpose to which it was applied. The 
test proves, positively, that this feature was sadly wanting, 
or else the pumping machinery was defective. It is quite 
possible that both were ill adapted to the purpose, whereas 
an hydraulic engine is the most simple and effective metaod 
of utilizing the force of a stream of water, to force a por- 
tion of the same to a greater hight than the fountain head. A 
turbine, with the necessary gearing, is quite the reverse of 
simple when applied to the raising of water. 

The similarity between a rotary steam engine and a rotary 
hydraulic engine is quite discernible ; and one is about as ef- 
fective as the other ; but between the turbine and any rotary 
engine yet before the public, there is a vast and a radical dif- 
ference, from my point of view. Nor is it the aim of all in- 
ventors of turbines to imprison the water until no more work 
is left in it. In one turbine at least, the water 1 s, as much as 
is possible, left to its own natural course after entering the 
turbine, except in regard to its velocity alone. The inventor, 
in this case, has always allowed at least 8 per cent of the 
total force to be left in the water, at the instant of leaving 
the edge of the bucket. His theory is the expansion one for 
all fluids. The water is received upon the bucket of the tur - 
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bine at the highest attainable velocity without shock ; then 
it is retarded in an accelerated ratio, and expanded in volume 
in like manner, until the moment it reaches the edge of the 
, bucket, as above, with 8 per cent of its living force yet re- 
maining, the 92 per cent having been expended in reaching 
and urging forward the turbine. A reasonable allowance of 
12 per cent, for loss in reaching the bucket and friction of 
the machine, leaves 80 per cent as the efficiency of the turbine. 
To force back 90, or even 80 per cent of the water used, by 
aDy machine, is Bimply out of the question for the reasons 
shadowed forth in the foregoing. If 70 per cent can be 
forced back, it may be considered excellent work. A system 
of weight and measurement, by proper apparatus and compe- 
tent persons, is, however, infinitely superior. It tells the 
whole story, " The truth, the whole truth, and nothing but 
the truth." 

A. M. Swain. 



metallic Roofs In Thunder Storms, 

To the Editor of the Scientific American: 

A communication in the last Scientific, signed John Wise, 
has the passage : " While I am not prepared to sayjjositively 
that a metal roofed building cannot be injured by a stroke of 
lightning, I have never found one so roofed, in my fifteen 
years' investigation, that has been injured by a thunderbolt," 
etc. 

Will you do your subscribers the favor to give your views 
as to whether a metallic roof is a protection against lightning? 

Wilmington, N. C. L. M. 

[Answer : A metallic roof upon a building, if connected 
with the earth, is undoubtedly a protection against the inju- 
rious effects of lightning. Even when lightning rods are not 
used, a connection is generally established, between the roof 
and the earth during a thunderstorm, by the water spouts or 
the wet walls of the building. A metallic roof, if it were in- 
sulated from the earth would.be a source of danger, and not a 
protection. — Ebs. 



THE INTERNATIONAL EXHIBITION OF 1872. 

The second of the series of international exhibitions at 
South Kensington (London) was opened on the 1st of May. 
The leading features of this year's exhibition are cotton 
fabrics and paper, and the machinery used in the manufac- 
ture of those goods. 

The process of envelope manufacture is illustrated by a 
Beries of machines by Messrs. Dickinson & Co., of the Old 
Bailey. The first is a Tidcombe paper cutting machine, 
which cats the continuous paper from reels into sheets of 
the required size. The apparatus will cut five or six thick- 
nesses of paper from reels at the same time, by which means 
the necessity for collecting single sheets, and the employ- 
ment of collectors during the night hours, is avoided. The 
paper, after having been cut into sheets 30X22 inches by the 
Tidcombe machine, is placed between plates of brass and 
submitted to a pressure of from twenty to thirty tuns in an 
adjoining press. By this means it receives a glazed surface, 
and the sheets are then passed to the adjacent envelope cut- 
ting machine, which is one of Hughes and Kimber's. Prom 
this machine, the blanks are passed on to the next depart- 
ment, where they are gummed and placed to dry in a rack 
heated by a Bteam coil. When dried, the gummed blanks 
are passed to the relief stamping counter, where there are 
three machines and as many operators manipulating them. 
The folding is effected by means of three folding machines, 
mourning envelopes being previously black bordered in a 
machine by Mr. J. Parkins Finally, the perfect envelopes 
are banded, labelled, and packed in card boxes, which are 
made at a stand close by. 

Near Messrs. Dickinsons' interesting series of exhibits is a 
handy little envelope folding machine by Messrs. R. Fenner 
& Co. The uppermost blank of a pile is raised by a pneu- 
matic mouthpiece, working vertically, and the end is seized 
by a pair of tongs having a horizontal traverse, and by which 
the blank is drawn under a plunger, which, descending, car- 
ries it into the interior of the machine, where it is folded 
and embossed in relief, the edges being gummed just before 
the descent of the plunger. Messrs. Goodall & Son exhibit a 
neat machine for a similar purpose, in which a revolving 
table with three plungers is used. This machine gums the 
envelope and works two dies at one stroke, one with the 
maker's name and the other with the monogiam or device 
on the outside of the envelope. The remaining apparatus in 
this gallery are those used in ruling account books, marbling 
paper and book edges, embossing and lettering in gold, etc., 
Messrs. Letts exhibiting all these processes. 

On the ground floor of the eastern range, the ceramic dis- 
play of last year is replaced by an array of musical instru- 
ments and jewelry, the latter being of a very costly charac- 
ter, the exhibits of one firm being, in one case, valued at 
$400,000, and in another, at $100,000. 

In the eastern portion of the range of building are placed 
the stationary exhibits, which range from a sheet of brown 
paper to a gorgeously appointed valentine, and from a 
penny account book to a banker's ledger of gigantic propor- 
tions. 

In the western portion of this building are several models 
of machines relating to the paper manufacture. Mr. T. H. 
Saunders, of UpperThames street, sends a roll of continuous 
paper, as supplied to the Times for printing with the Walter 
machine. The paper is 2f miles in length, and weighs 634 
pounds. Mr. Saunders also exhibits a sheet of parchment 
paper, which is carrying a weight of 5 cwt., and is stated to 
be capable of sustaining 9 cwt. 

This portion of the exhibition is devoted to those articles 
which come under the head of scientific inventions, of which 



there are several deserving of notice. Amongst the most 
striking is a full size model section, taken transversely, of a 
gun, designed by Mr. Bessemer, to carry a 5 tun projectile. 
The bore has a diameter of 30 inches, the metal being only 8 
inches in thickness. The gun is on Mr. Bessemer's continu- 
uous low pressure principle, and will be 60 feet in length. 
The inventor is having one made a quarter full size, with 
which he intends experimenting. Mr. Bessemer also exhi- 
bits a model of the projectile to be fired by his big gun, as 
well as models of the Woolwich 12 inch 35 tun gun, in trans- 
verse section, and its projectile. 

At the northern end of the machinery annexe is a Walter 
printing machine, on which the Mail is printed three times 
a week. At this point, also, M. Charles Kastenheim exhibits 
a set of type setting and distributing machines, as used in 
the Times office. — Engineering. 

Wire Cut Bricks— An Interesting Patent Suit. 

An improvement in brickmaking machinery, which is com- 
ing extensively into use both in this country and England, 
consists in forcing the clay from the machine in the form of 
a rectangular mass or block and then dividing the block by 
means of wires into bricks of the proper size. Bricks are 
thus more quickly made, and are found to be of better quality 
and truer shape than when separately pressed in molds in 
the ordinary manner. 

In this connection, we present the report of a recent patent 
suit in England, which contains some interesting information 
concerning wire cut bricks and machinery for their produc- 
tion. 

Mubbat w. Clayton. — By his specification the plaintin 
claimed: — "Particularly cutting the clay into the form of 
bricks by forcing the clay forward by means of a pushing 
board or otherwise against a series of fixed wires, so ar- 
ranged that the clay is pushed or forced past the wires on 
to a 'moveable board' provided with hafldles, so that 12 oi 
any other convenient number of bricks may be removed at 
the same time." The defendants denied the validity of the 
plaintiffs patent mainly on the ground that the invention 
had been anticipated by a patent known as Dahlke's, which 
was founded on an invention made in Germany by one 
Sachsenberg, and by a machine which the defendants them- 
selves made after Sachsenberg, with some variations. The 
Vice Chancellor was of opinion that the defendants had 
made out their case, and he dismissed the bill. The plaintiff 
appealed. Lord Justice James said that the case had occupied 
a long time, but when the real questions between the parties 
came to be eliminated from the mass of the evidence, they 
did not require any very long time for discussion nor present 
any great difficulty in determination. ( The plaintiff had 
given the usual prima facie evidence of his being the first 
inventor, and he had produced, in favor of the novelty and 
practical utility of his invention, a mass of evidence greater 
than his Lordship had ever witnessed in any similar case. 
There was the evidence of brickmakers, engineers, Govern 
ment contractors, who had not been cross examined. One 
of these witnesses said that bricks made by the plaintiffs 
machine were worth 50 cts. per thousand more than other 
bricks. All this evidence was practically uncontradicted. 
Then came the question whether the invention was novel de 
jure as well as de facto — that is, whether it had been antici- 
pated. His Lordship was of opinion that the plain meaning 
of the plaintiff's specification was that he claimed the 
machine, the combination which enabled him to effect the 
result, so that by one or more turns of the wrist he could 
cut a mass of clay into a number of bricks without their 
being touched by the hand of the operator. The question 
was whether that had been anticipated in any manner. The 
only things relied upon to show that it had been anticipated 
were Dahlke's patent and the machine made at the defen- 
dant's works, and known as the German machine. As to 
Dahlke's invention, it was for a thing so substantially differ- 
ent from the plaintiffs in principle and in all its details that, 
if it were made now.'it could not be considered in any respect 
an infringement of the plaintiffs patent. The only thing 
common to the two was the division of the clay by a cutting 
wire. After leading a fruitless existence of three years, 
Dahlke's patent was suffered to expire. As to the machine 
made at the defendants' works, which they made in 1864 
after the German description of Sachsenberg's machine, 
substituting a table for rollers, there was a mass of evidence. 
It appeared that this machine was made at the defendants' 
works, and was exhibited at work at their shop to a great 
number of engineers and brickmakers. It did not appear to 
have been made for sale, but it was a working specimen. Of 
all those witnesses who saw it at work, not one said that he 
thought it a machine of the slightest utility. The evidence 
on the other side showed that it was an entire failure, that 
it was useless for any practical purpose whatever ; the labor 
in working it was too great. The merit of every invention 
of this kind was that it saved labor. His Lordship was 
aware of no case where the exhibition of a useless machine 
had been held to affect the rights of a patentee who had 
made a useful machine, though there might be some simi- 
larity between the two. If there were defects in the German 
machine which the pla'ntiff cured, though he did not know 
of that machine, he would be entitled to maintain his patent. 
His Lordship thought it impossible that stronger evidence 
should be produced than had been produced here of the 
novelty of the plaintiff's invention. It was so simple, and 
so well calculated to effect the object intended, that tbe only 
wonder was that people had gone on for thousands of years 
making bricks without hitting upon it. With regard to the 
question whether the defendants had infringed the plaintiffs 
patent, it appeared to his Lordship that the defendants' 
machine was a mere transposition; they moved the wires 



against the clay instead of moving the clay against the 
wires, as the plaintiffs did. There was nothing but a colora- 
ble variation, and it was plain that the alteration could only 
have been made for the purpose of evading the plaintiff's 
patent. The object was effected by means of a much larger 
expenditure of power. But as was said by Lord Hatherley, 
in the case of " Daw vs. Eley," a clumsy invention might bo 
an infringement, though it would not have been an anticipa- 
tion. On the whole, his Lordship was of opinion that the 
plaintiff had made out his case ; that he was the first inven- 
tor of a new and very valuable invention : and that the de- 
fendants had failed to make out that there had been any 
anticipation of it. It was proved also that the defendants 
had committed an infringement, and there must be a decree 
for a perpetual injunction against them, and they must pay 
the costs of the suit. 

Polarized Light. 

We have all noticed that when the sun shines directly 
through a window hung with figured muslin curtains, the 
reflection of the pattern of the curtains in the window inter- 
feres with the prospect. 

When this reflected image is viewed through a Nicol's 
prism, it disappears when the prism is rotated, leaving the 
prospect unobstructed ; the experiment is very interesting, 
and can be performed by any one who has a polariscope at- 
tached to a microscope, and it is only necessary to observe 
that the image is viewed at the proper angle. The effect 
will possibly be best when the sun's rays make an angle 
with the curtains and the glass nearly coinciding with the 
polarizing angle. (In my case, the angle was 36° 52'.) 

Tyndall has mentioned a case in which the haze obstruct- 
ing the view of a mountain top was rendered transparent by 
the Nicol. 

The readers of Nature have probably observed how com- 
pletely the leaves of the ivy polarize light ; viewed through 
the Nicol and a pink selenite, the plant appears covered with 
blossom. — It. 8. Oulley, in Nature. 



Hunting Truffles. 

As the annual gathering season comes round, the truffle 
hunters, who lease of the proprietors of the woods the right 
to dig for these delicacies, commence their operations. To 
discover the whereabouts of the truffles, small dogs, trained 
for the purpose, are used. The education of the dogs con- 
sists in hiding under the soil a wooden shoe filled with 
earth, and containing a piece of truffle and a piece of bacon. 
"JJhe smell of the latter attracts them, and causes them to 
scratch up the shoe to get at the morsel of food. By degrees 
they confound the two scents, and cannot perceive that of a 
truffle without thinking of the bacon, and digging up the 
earth. 

Twenty dollars is about the price of a good truffle dog. 
Dogs of the sporting breeds are never trained for the pur- 
pose,"as they would be liable to hunt game instead of truf- 
fles, if the former happened to fall in their way. When the 
trained dog comes on the scent, the truffle hunter proceeds 
to hoe up the ground pointed out by the animal as the bed 
of the truffles. In the south of France, a certain species of 
lank lean pigs are trained and employed in the same man- 
ner as the dogs in more northern districts. — Once a Week. 



Improvement In Gig Saws. 
Mr. Henry W. Bullard, of Poughkaepsie, N. Y., has lately 
patented an ingenious and useful improvement, applicable to 
gig saws and other mechanisms. It consists of a device to 
regulate the extent of throw or stroke of the saw, and is so 
arranged that, by merely pushing a lever, the stroke of the 
saw may, at any moment, be increased or diminished, at the 
will of the operator, without stopping or changing the driv- 
ing belt. This result is accomplished by shifting the crank 
pin to which the saw is attached. The crank pin is so ar- 
ranged that it can be made to slide in or out from the center 
of the head or pulley to which it is attached ; and this move- 
ment of the crank pin may be made while the saw is in full 
operation. The invention has been in practical operation for 
more than a year past, and its excellence is fully established. 
No gig saw machine is complete without it. 



Available Nitrogen. 

P. P. Deherain (in Gomptus Rendus) advances a somewhat 
novel theory of the reduction of atmospheric nitrogen to an 
available form for the support of plant life. He endeavors 
to prove that the free nitrogen of the atmosphere is brought 
into combination during the oxidation of organic matter in 
the soil. To demonstrate this, he dissolves glucose in a dilute 
solution of ammonia in water, placed in a large flask filled 
with a mixture of equal parts of nitrogen and oxygen. Hav- 
ing closed the flask, he heats the mixture gently for one 
hundred hours, at the end of which time the whole of the 
oxygen has disappeared, and 59 per cent of nitrogen has 
been taken up. The same process with humic acid and pot- 
ash shows a loss of 7-2 of nitrogen. If these results are con- 
firmed by subsequent experiments, they will throw light on 
the hitherto obscure subject of the production of nitric acid. 



Eveet young man, after lie has chosen his vocation, should 
stick to it. Don't leave it because hard blows are to be struck, 
or disagreeable work performed. Those who have worked 
their way, up to wealth and usefulness, do not belong to the 
shiftless and unstable class, but may be reckoned among 
such as took off their coats, rolled up their sleeves, conquered 
their prejudices against labor, and manfully bore the heat 
and burden of the day. Whether upon the old farm, in the 
machine shop or factory, or the thousand other business 
places that invite honest toil and skill, let the motto ever be : 
Perseverance and Industry. 
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Foot Power Buzz Saw. 

The saw represented in our engraving is run by an appli- 
cation of the principle, involved in Mr. L. S. Fithian's ver- 
tical multiplier, which was described by that gentleman on 
page 251, Vol. XXII. of the Scientific American. The 
treadle, A, is supported, as shown, by lathe chain wound on 
the small drum, B. This drum is loose on the shaft, C, but 
is governed in its motions by a contained ratchet wheel, keyed 
to the shaft, and so arranged that when the treadle is de- 
pressed the drum, ratchet wheel, and shaft are made to re- 
volve, and the chain is unwound. On releasing the treadle, 
a weight at its far end brings it again into position; and a 
weight attached to the drum reverses its motion and causes 
it to rewind the chain ; but the ratchet, be- 
ing now free, does not affect the motion set 
up in the shaft, which is continued by 
means of the balance wheel, D. This bal- 
ance wheel has attached to it a small pinion 
on the one side and the driving pulley on 
the other (as seen in the engraving), which 
are all loose on the shaft and driven as de- 
scribed hereafter. E is an intermediate 
wheel revolving, in the position represent- 
ed, on one of two arms projecting from and 
revolving with the shaft. This interme- 
diate wheel, E, engages with the pinion of 
the balance wheel, D, and gives motion 
thereto. The wheel, P, also engages, on 
its opposite side, with the outer gearing of 
the reverse wheel, E, as shown. This wheel, 

F, is loose on the shaft, and is connected by 
its inner gearing at the side with a small 
intermediate wheel, which, in its turn, en- 
gages with the wheel, G. This last wheel, 

G, is keyed to the shaft, and is the convey- 
er of the pewer. The other parts of the 
machine can readily be understood from 
the engraving. 

Without going into the principle of oper- 
ation in this combination, we may state that, 
in the saw shown us, the balance wheel re- 
volved seventeen times to one revolution of 
the shaft. 

The inventor states that the revolutions 
in this machine are from one to one hun- 
dred and two, forty steps on the treadle 
per minute giving four thousand and eighty 
revolutions of the saw. The sawing is as 
smooth and true as fine planing ; and to 
one who is accustomed to the treadle and 
remembers that he can do no more than 
put his weight upon it, the work is as easy 
as any manual labor can be. 

Patented in the United States and Eu- 
rope through the Scientific American Pat- 
ent Agency. Address H. A.. Miller, Presi- 
dent, Room 9, 23 Dejwstreet, New York, or Charles B . Fithian , 
341 North Third street, Philadelphia, Pa. 



paratus of the bell ; when required, it may be effected by 
an independent spring attached to the pulL This bell pull 
insures reliable action with a very short pull on the knob. It 
is applicable to all kinds of bells, is easily put on in place of 
the old pull, and does not require a new knob. 

In Fig. 2, the improved bell, the working parts are partly 
concealed by this bell. Suffice it to say that the lever, I, by 
an ingenious arrangement of levers, operates, upon the striker 
both in its descent and recoil. Consequently two strokes are 
insured for each pull. It is not liable to be strained or bro- 
ken by hard or sudden pulls. 

Patents on the foregoing were obtained through the Scien- 
tific American Patent Agency, Nov. 7 and Dec. 26, 1871. For 



through a hopper. After the pencil is polished, it is cut the 
exact length by a circular saw, and the end is cut smooth 
by a drop knife, the pencil resting on an iron bed. 

The stamping is done by a hollow die, which is heated ; 
the gold or silver foil is then laid on the pencil which rests 
in an iron bed, and the die is then pressed on it by a screw 
lever. The pencils are then ready to go to the packing room, 
whence they find their way to all parts of the civilized world 
at prices ranging from two dollars to twenty dollars per 
gross. — American Exchange and Review. 




BELL PULL AND BELL. 



The bell pull, illustrated in Fig. 1 of our engraving, is de- 
signed to do away with the vexations attending the use of 
the ordinary street door pull. The engraving shows howthe 
pull is attached to the door casing, and the whole arrange- 
ment will be understood from the following : By pulling the 
knob, A, motion is communicated through the shank, B, and 




FOOT POWER BUZZ SAW. 

further information address thu inventor and manufacturer, 
A. L. Swan, Cherry Valley,. N. Y., or E. J. Swan, Laporte, 
Ind. 



the extension wire, C, to the toggle, D, to which the wire, C, 
is made fast by the screw, E. This draws the top ends of 
the levers, F F, forward, and forces the lever, G, downward, 
thereby pulling the wire, H, which rings the bell. The wire, 
C, is cut off to the right length when adjusted. In the ar- 
rangement shown, the return Of the knob to its original po- 
sition |g eft«tf»4 br the spring ftttftslwd t<7 the striking ttp. 



Lead Pencils. 

A lead pencil is in itself a small affair, but considered as a 
manufactured product, it rises into much importance. To 
start a first class factory, with improved machinery and stock 
of well seasoned wood, requires a capital of about $100,000 ; 
ground covered is about half an acre, chiefly occupied by dry- 
ing houses for the storage of red cedar , The Florida red ce- 
dar is mostly used in this country and in Europe — some 
"iben" wood, as the Germans call it, or English yew, is used 
in Germany — white pine is occasionally used for a common 
grade of a carpenter's pencil. 

The " lead " of the pencils is the well known graphite or 
plumbago ; the best of this is the natural, found in a pure 
state in masses large enough to cut inlo strips. Of this there 
is but one mine now up to the standard, which is in Asiatic 
Siberia, and pencils made from this graphite are all one 
grade, and pay here 50 cents per gross special, and 30 per 
cent ad valorem duty. The Cumberland mines in England 
were the first discovered, but are now almost exhausted. 
What was formerly refuse in cutting the graphite is now 
ground, cleaned and refined, and then mixed with a fine clay. 

In mixing the clay and graphite, great care must be taken 
in selecting and cleaning the clay and getting the proper pro- 
portions ; the mixture, with water, after being well kneaded, 
is placed in a large receiver and strongly compressed and 
forced out through a small groove at the bottom, in the 
shape of a thread of the thickness and style required — 
either square, octagon, or round. This thread, or lead wire, 
is cut in bars of the proper length (done by little girls), and 
then straightened, dried at a moderate heat, and packed in 
airtight crucibles and placed in the furnaces; the grade of 
the lead depends upon the amount of heat it is exposed to, 
the amount of clay used in mixing, and the quality of the 
plumbago. The coloring of the lead is by various pigments. 

The wood, after being thoroughly seasoned, is cut in thin 
strips and dried again, then cut into strips pencil length. 
These strips are grooved by machinery, then carried on a 
belt to the glueing room, where the lead is glued in the 
groove, and then the other half of the pencil glued on. Af- 
ter being dried under pressure, they are sent to the turning 
room and rounded, squared, or made octagon, by a very in- 
genious little machine, which passes them through three sets 
of cutters and drops them ready for polishing or coloring— 
the former is dono on lathea by boys, and the latter by a ma- 
chine wMoh Isolds the brush and turns the pencils fed. to it 



New Carriage mountings. 

•These mountings, such as shaft, whiffletree, and pole tips, 
the nuts and livets for top props, hub bands, 
etc., are made, as is usual, of iron, brass, or 
white metal, and are coated with hard rubber 
or gutta percha, leaving exposed, to be plated 
with gold or silver, a small portion for orna- 
ment. A whiffletree tip, for instance, has the 
" dragon tongue " and the neat bead at the 
base plated with gold or silver, and the re- 
mainder is coated with the hard rubber. A 
beautiful contrast between the highly polished 
metal and the brilliant jet black surface of the 
hard rubber is produced. It has more the ap- 
pearance of an article of jewelry than one in- 
tended for hard service on a carriage. In ad- 
dition to their beauty, these articles combine 
the important feature of durability. The sur- 
face of the hard rubber will not become 
scratched or dented as readily as metal, even 
malleable iron. It will not easily chip off, 
indeed can hardly be broken off with a ham- 
mer; and we are informed that it does not 
tarnish by exposure to the weather, and will 
not lose its color from the same cause. 
They are as strong as the same articles 
now in use, the hard rubber coating being 
only a little thicker than the ordinary close 
plate. When the ornamental parts become 
tarnished, they can be cleaned or replated 
without injury to the rubber portion. 

During the last few years, the public taste 
has been for showy gold and silver mount- 
ings, but there is a growing desire for some- 
thing more quiet, which shall be at the same 
time rich and elegant ; and our more promi- 
nent carriage builders are already using leath- 
er covered handles, prop nuts, etc. In Paris, 
rich gold and silver mountings, and the 
bright, gay inside linings of former years, 
have given way to things more sober, owing 
somewhat, no doubt, to the wide-spread af- 
fliction in that unfortunate nation. In the 
matter of price, we understand that the rubber 
mountings are of about the same expense as 
the best plated ones. — The Hub. 



PEOJECTILE FOE FIREARMS. 



This improvement relates to that class of projectiles which 
are formed in sections. Hitherto the parts have been so con- 
structed that, when fitted together, they were free to move 
one upon the other, and hence the slightest obstacle to the 
flight of the ball might cause separation of the sections and 
frustrate the purpose of the missile. 

To remedy this defect, the inventor forms the sections as 
represented in our engraving, where Fig. 1 is a side view of 
the missile attached to a metallic cartridge case. Fig. 2 is a 
longitudinal section of "Fig. 1, showing sections in perspec- 
tive. Fig. 3 is a perspective view of one of the sections, and 
Fig. 4 is the top of the missile. 

The missile, A, is thus composed of four parts, shown res- 
pectively at B, C, D and E, which are each provided with an 
angular projection and depression so that they will fit to- 
gether and make a complete whole when in the gun barrel. 



Fw. 
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In this way bands are dispensed with, and the ball can be 
handled, even carelessly, without displacing its parts. 

Further information can be obtained of the inventor, Mr. 
Carlos Maduell, of New Orleans, by whom patents of Janua- 
ry 9, 1872, and reissue of March 19, 1873, were obtained 
through the Scientific American Patent Agency. Post office 
address, Isek bos 898, New Orleans, La, 
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A FEW WORDS OF ADVICE AND ENCOURAGEMENT TO 
INVESTIGATORS AND INVENTORS. 



Persons enlightened enough to follow the line of pursuits 
of which we spoke in our last (page 351), namely, informing 
themselves by consulting and investigating the transactions 
of learned societies and the back volumes of scientific jour- 
nals, complain often as to the difficulty of finding details on 
particular subjects; and we confess that there is some diffi- 
culty, and consequently labor of that peculiar kind which 
the truly scientific m?n understand too well, but are too wise 
to shun. However, the assertion, which we have often heard, 
that success ia such researches is next to impossible, and 
that scientific discoveries, when inserted in the annals ef 
learned societies or in scientific journals, are buried there, we 
totally deny. The finding of data on any peculiar subject is 
an art which, like all others, is attained by practice ; besides 
which, a peculiar condition of mind, enabling persons to con- 
centrate their judgment in this direction, causes some to be 
very successful in such labors, while others fail. We have 
had the experience of several assistants in our private labor- 
atory, some of which were rather unreliable in practical expe- 
rimenting and totally untrustworthy at the balance, but had 
always the most eminent success when sent to a library in 
order to hunt up, in the transactions of societies or in scien- 
tific journals, data relating to any branch of physics, chemis- 
try, or technology. 

Of great assistance are the collected indexes which some 
societies publish from time to time, and which some journals 
publish periodically. For the benefit of science, it is desira- 
ble that this example were generally followed, and that these 
indexes were made as full as possible, in which case such an 
index makes a journal almost equivalent to a scientific cyclo- 
paedia. Any one who possesses back volumes of the 
Scientific American, and consults the alphabetical index 
which is appended to every volume, will agree with this 
statement. The British Royal Society has published already 
three indexes to its transactions, and the French Academy, 
to a great portion of its Memoires. The same can be said of 
the first thirty-one volumes of the Comptes Bendus, and of 
the first ten volumes of Wagner's Jahresberichte. Also the 
" Philosophical Magazine " has its collected indexes. The 
British Royal Society promised, long ago, the publication of 
indexes of the principal European journals, whether English, 
German, French, or Italian. However, these indexes will not 
contain the subjects, but the names of the scientific men who 
have labored and published their results. This may appear 
a drawback ; however, when we then refer to the name in a 
biographical dictionary, we may get the references we want, 
and, at the same time, many other details, which not only 
increase the interest, but put us on the track of a great 
deal more. 

Libraries such as the Astor, American Institute, and seve 
ral others in New York, Peabody in Baltimore, and many 
other public libraries, in Philadelphia, Boston, and, fortu- 
nately, now in almost every large city on this continent, 
supply the means for ascertaining the history of almost any 
subject of scientific research. When such a research is once 
commenced, the student will, while his material accumulates, 
be always surprised that so much is known respecting the 
subject under investigation. But, in place of being dis- 
couraged, the truly scientific mind will commence to feel, 
not only a lively interest in it, but a sort of affection for it. 
It will occupy many of his thoughts, and, if the nature of the 
subject and his circumstances allow it, he will try experi- 
ments of ills own. If, then, ha ia so happy as to diseover 



something really new, his interest will not only be increased 
a thousand fold, but he will enjoy that delightful and noble 
self gratification known only to those who, in the paths of 
Science, discover a new fact, whether it be a geometrical 
theorem, a new chemical compound, a not yet discovered de- 
tail in regard to the properties of sound or light, or an 
improvement in an apparatus, or even an entirely new piece 
of mechanism ; in either case, the delight is unparalleled by 
any enjoyment which can befall human nature. 



THE GREAT MUSICAL JUBILEE. 



The Bostonians are to give us another grand Musical 
Jubilee this year, to open June 17th and close July 4th. An 
immense building is now in progress of erection at Boston, 
which is to be supplied with a gigantic organ. The roaring 
octavos are to bo produced by cannons fired by electricity, 
the electric keys .being placed on the organ and operated, 
like the other musical keys, by the organist. The clanging 
notes are to be done by means of a chime of church bells, 
also worked by keys. — ' 

The grand choruses will be sung "by twenty thousand per- 
formers, representing some two hundred musical societies, 
from all parts of the country. 

The orchestra will be made up of one thousand selected 
musicians, which, with the military bands, American and 
foreign, will constitute in all about two thousand players. 
New York, it is expected, will furnish five hundred of this 
number; while Boston, Baltimore, Cincinnati, Chicago and 
other cities of the South and West will make up the re- 
mainder. 

The instruments for this select orchestra will be as fol- 
lows: First violins, 250; second violins, 200; violas, 150; 
violoncellos, 100 ; contra basses, 100 ; first flutes, 12 ; second 
flutes, 12; first clarionets, 12; second clarionets, 12; first 
oboes, 10 ; second oboes, 10 ; bassoons (first, second, third and 
fourth),' 20 ; French horns (first, second, third, and fourth), 24 ; 
trumpets, (first, second, third and fourth), 24; alto trom- 
bones, 12 ; tenor trombones, 12 ; bass trombones, 8 ; bass 
tubas, 6 ; tympani (pairs), 6 : small drums, 10 ; bass drums, 
4 ; cymbals (pairs), 4 ; great drum, 1 ; great triangle, 1 ; 
total, 1,000. 

The building, it is calculated, will seat not less than one 
hundred thousand people. The chorus and orchestra will 
occupy nearly two acres; while nearly three acres will be 
given to the audience. The grea<i drum is to be twelve feet 
in diameter. The frame has just been completed. 

Each programme will contain one or more familiar hymns 
to be sung by the full chorus and audience together. This 
will be " congregational singing " on a large scale. Among 
the pieces of this description named are Old Hundred. 

The music, for the greater part, will be sacrsd. The se- 
lections announced are principally from the great masters, 
Mendelssohn being most conspicuous. Handel's oratorio 
" Israel in Egypt " will be given entire, by a chorus of sing- 
ers familiar with the music, resident in Boston and its ad- 
jacent towns. 



A GIGANTIC RAILWAY CAR. 



Among the mechanical novelties, to be seen in operation 
at the Grand Central Depot in this city, is a steam railway 
car seventy feet wide which travels on a track of correspond- 
ing width. 

This grettt vehicle is made in the form of a low platform 
car, and the track on which it runs is provided with four 
rails, extending from Fourth Avenue to Madison Avenue. 
The car is used for the lateral transfer of passenger cars 
from the main tracks of the Hudson River, Harlem, and 
New Haven Railways to the various side tracks, thus avoid- 
ing the use of turntables. The car is propelled by steam, 
the engine and boiler being contained within a sheet iron 
house carried on one side of the machine. 

The cars to be transferred are run upon the great car; 
steam is then turned on and the huge machine trots off with 
its burden with as much ease as a horse draws a buggy. The 
machine is supported on eight wheels, arranged on indepen- 
dent axles. There are in addition four driving wheels ar- 
ranged upon one axle. It was proposed not long ago to con- 
struct a grain railway from New York to Chicago, on a 
gage of 12 feet. That was considered a big thing in the 
way of broad gages. But it is a pigmy compared with this 
seventy foot gage railway and locomotive of the Grand Cen- 
tral. 

« — m 
TIN FOIL — ITS USES AND MANUFACTURE. 



Every one is familiar with those soft pliable sheets of 
metal, generally known by the name of " tin foil,'' with which 
packages of spice, and tobacco are enveloped. The name it- 
self is a misnomer, for the material of which these leaves 
are made is rarely pure tin, but generally an alloy or mix- 
ture of tin and lead, with often a large preponderance of the 
latter. The lead is added, not only on account of its render- 
ing the composition cheaper, but also because it gives to the 
sheet a tenacity which it would not possess if made from 
tin alone. 

Before touching upon tin foil, our subject proper, we per- 
haps should mention a species of foil which, though almost 
identical in appearance with the former, is made entirely of 
lead. It constitutes the linings of those tea chests in which 
the poorest qualities of tea are imported. The metal of 
which it is made is carried to China from England in large 
quantities, averaging some 4,000 tuns per year. The method 
of manufacture formerly in vogue among the Chinese was 
exceedingly primitive, as they merely pounded the lead until 
it attained the requisite tenuity, but in 1858 a rather ingeni- 
ous invention was patented In England which we believe is 



still in use both in that country and in China. The sub- 
joined description will doubtless recall to many of our read- 
ers the machine, constructed on essentially the same princi- 
ple now employed for cutting the so-called " wood hangings" 
or thin veneers of wood designed to take the place of wall 
paper. A cylinder of lead is cast in a mold, having a man- 
drel or core in its center. To this cylinder, when cooled, a 
knife or cutter equaling it in length is gradually brought up 
until it shaves the surface, the cylinder rotating while being 
cut. The mechanical arrangement is such that the cutting 
blade advances gradually toward the axis of the cylinder, 
and the rate of this advance determines the thickness of the 
film. The sheet is received on a collecting spindle which is 
removed as soon as filled. 

Tin, as is well known, is extremely malleable, being fourth 
in this respect on the list of metals, so that it is readily rolled 
or beaten into very thin sheets- The old method of produc- 
ing these was simply to hammer the metal on a large flat 
stone or anvil. One sheet at a time was completed, and the 
workmen were obliged to use their long handled hammers 
with much skill, not only to render it of even thickness 
throughout, but also to avoid pounding holes through its 
thinner portions. Now, however, the rolling mill has super- 
seded the hammer. For the heavier foils, plates of metal of 
about half an inch in thickness are cut and simply rolled be- 
tween powerful steel rollers until they become sufficiently 
thin. For the more delicate leaves, the process is much more 
elaborate. Bars, for example, 14 inches long and 1J inches 
thick, are rolled out to a length of some "six or eight feet. 
Several of these are placed one upon the other and again put 
through the mill, their length being thus increased to twelve 
feet. The sheets are then cut in two, again piled as above 
described, and once more rolled, this time both lengthwise 
and in the direction of their width ; and so the process is re- 
peated until the requisite tenuity is obtained. In order to 
prevent the adhesion of the rollers to the metal, the upper 
and lower sheets of each pile are oiled as they pass through 
the machine: -The last stage of the process consists in piling 
the leaves in heaps Of thirty or forty, cutting the edges and 
pounding them smooth with a wooden hammer. The sheets 
are then assorted or further cut up for smaller sizes. Massi- 
eri has lately introduced a new method for casting plates of 
tin of great thinness, which consists in pouring the fluid 
metal on a cold stone. This process has the advantage of 
rapidity, as a single man can easily make some 900 sheets 
per day, which only need to be slightly rolled to render 
them ready for the market. 

As we stated in the beginning, an alloy of lead and tin is 
generally used in this manufacture. The proportions of the 
different metals for the purpose are not definitely fixed, but 
seem to vary according to the ideas of different manufactu- 
rers, each one of whom keeps his own notions on the sub 
ject, as well as all information relative to the especial de- 
tails or cost of manufacture of the foil, a profound secret. 
We learn however that, of late, alloys containing lead have 
fallen into disfavor, on account of sundry cases of lead poi- 
soning which they have been instrumental in producing. 
One instance of late occurrence which took place in this 
city was that of a devotee of tobacco who was rendered dan- 
gerously ill from masticating the foil with which his favor- 
ite weed was enclosed. To obviate such difficulties, the lead 
is now made in a separate sheet ap.d placed between two 
leaves of tin. The whole is then rolled together, so that 
while the inside of the foil contains the cheap and injurious 
metal, the exterior, which comes in contact with the sub- 
stance enveloped, is devoid of bad effects. 

Pure tin foil is in use, though in a limited number of 
cases. Large sheets of it are employed in the manufacture 
of mirrors ; these, of course, are extremely thin. Another 
variety, of not over y^Vo" of an incn in thickness, is " white 
Dutch metal," used for ornamentation in theatres and for 
other purposes in which silver foil would be too costly. 
Dentists occasionally fill teeth with a quality somewhat 
thicker than the foregoing, as it packs with nearly as much 
readiness as gold. Lastly, pure tin is used in those soft 
tubes in which artists' pigments are contained. For this 
purpose tin is better than silver, as it has no affinity for sul- 
phur nor is it affected by any oxidizing ingredient which the 
paint may hold in composition. 

Ordinary foil made, as already described, of tin and lead 
is valuable for enveloping any material from which it is de- 
sirable to exclude the air. It is generally used in its differ- 
ent varieties to enclose cocoa, chocolate, spices, druggists' 
preparations, corks of wine bottles, etc , though it is most 
largely employed as wrapping for chewing tobacco, one 
manufacturer in this city (Lorillard) alone consuming some 
20,000 pounds per month. Sign painters find a use for it in 
making a kind of fancy sign, the leaves being placed be- 
hind letters traced on clear glass, producing the effect of in- 
laid mother of pearl. This, however, is a probable imita- 
tion of Chinese lacquering, which is done on a groundwork of 
the same material. 

In the market, three varieties of tin foil are found. Of 
these, tobacco foil is the thickest and cheapest (probably be- 
cause it contains the most lead), selling at wholesale for 23 
cents a pound. No. 2 foil, generally used by druggists, is 
the next quality, the price being 32 cents, while the thinnest 
variety is tissue foil, at 40 cents a pound. A great portion 
of that used in this country is necessarily imported, as there 
is only one manufactory now engaged in its production iu 
the United States. 



As AN accompaniment to the Grand Jubilee at Boston, 
Professor King, of that city, is manufacturing a gigantic bal- 
loon, tapable of carrying fifteen or twenty passengers. This 
great flyer is to be called the " Colossus." 
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THE INDUSTRIAL PROGRESS AND REQUIREMENTS OF 
NEW SOUTH WALES. 



From the report of the Intercolonial Exhibition, held at 
Sydney, New South Wales, we extract the "following informa- 
tion relative to the manufactures, requirements, and indus 
trial progress of the colony. Prior to the discovery of gold 
in 1851, but few manufactures were established, and these 
few were confined to Sydney. Machinery was not then so 
generally used in every department of trade as now, and 
the greatest efforts at production were the manufacture of 
cooking stoves and other domestic articles, mill work and 
marine work. These, with the manufacture of soap and 
candles and the refining of sugar, formed the bulk of the 
native industries. 

At the present time, although a steady progress has been 
made in the industrial arts, there is still room for enterprise : 
and the fact that imports of machinery and skilled labor from 
Great Britain and the United States are still large shows 
that the colony is as yet unable to develop completely its re- 
sources. There is a large demand for foundery and machine 
work for purposes of marine engineering, induced by the 
repairs which are constantly necessary for the steamers em- 
ployed in the ocean postal service as well as in the coasting 
aad intercolonial trade. The machinery and tools necessary 
for the various processes are all imported from England. 
Mechanical appliances on shore, flaur mills, quartz mills, 
sugar mills, kerosene works, sheep washing apparatus, 
hydraulic wool presses, etc. etc., are all needed, and it has 
been found that tuey can be brought from England or 
America cheaper than they can be manufactured in the 
localities where required. 

Among the minor ariicles of iron work, stoves occupy a 
a prominent place. Large numbers from America find a 
ready market, though, as regards durability and economy, 
they are believed to be inferior to those of local manufac- 
ture. 

Two sewing machines have been produced containing im- 
provements invented in the colony ; but these were rather 
curiosities than indications of a young trade. The import of 
machinery for 1869 was valued at £68,589, exclusive of 
weighing and sewing machines ; the import of iron and steel 
for the same year amounted to 17,520 tuns, exclusive of 
tanks, pipes, bridge work and old iron. 

Galvanized iron, for various purposes, was introduced in 
1863. The work of galvanizing for the whole colony is car- 
ried on in Sydney by a single manufactory. 

Wood, particularly the softer kinds for indoor work, is ob 
tained in large quantities from Europe and America. Most 
of the modern steam driven tools for wood working are also 
imported. 

There is but one paper mill in the colony. A new material 
for paper is found in a sedge known as Cyprus vaginalis, 
which grows in considerable abundance in the neighborhood 
of Sydney. It is said to be as suitable as the Spanish esparto 
grass. We notice that reference is made also to another 
useful vegetable termed the " colonial cabbage tree," which 
is employed as a substitute for straw in the manufacture 
of hats. 

The list of new inventions made in the colony is rather 
small as compared with the number which would be pro- 
duced by a population of equal size in the United States. 
The report, however, somewhat naively admits that the 
inventive genius of Australia has not yet developed like thut 
of America, although the necessity for labor saving ma- 
chines is as great in one country as in the other. 

In minerals, New South Wales is particularly rich, new 
gold fields being constantly discovered. The yield to every 
man engaged in gold mining has been estimated to average 
about £72 4s. 6d. (nearly $350) per annum. The largest 
amount of this metal received at the mint during a single 
year was 575,538 oz. in 1862. In 1869 but 224,382 oz„ valued 
at £866,746, were received, the decrease being attributed 
more to lack of enterprise than to the mines becoming 
exhausted. Diamonds have - been found in the wash dirt 
taken by the gold miner. The number found up to the pre- 
sent time is, at a rough estimate, about 5,500, the largest 
stone having been one of 5| carats, and the smallest, one 
tenth of a grain. They are always accompanied by rubies, 
topazes, and other gems. 

In view of the large amount of machinery imported, and 
the constant demand which must arise for new labor saving 
inventions, our conclusion, drawn from a perusal of the re- 
port before us, leads to the belief that a promising field is 
here presented for the inventor and the manufacturer. The 
resources of the colony are great and comparatively unde- 
veloped, a fact to be accounted for by the greater part of the 
population entering largely into stock farming and gold 
mining, and depending upon England and America to fur- 
nish, ready made, the implements aijd machines which might 
easily be manufactured from abundant native material. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



Butter. — The German Agriculturist says that a great por- 
tion of the fine flavor of fresh butter is destroyed by the 
usual mode of washing, and he recommends a thorough 
kneading for the removal of the buttermilk, and a subse 
quent pressing in a linen cloth. Butter thus prepared is pre- 
eminent for its sweetness of taste and flavor, qualities which 
are retained for a long time. To improve manufactured but 
ter, we are advised by the same authority to work it thor- 
oughly with fresh cold milk, and then to wash it in clear wa 
ter; and it is said that even old and rancid butter may be 
rendered palatable by washing it in water to which a few 
drops of a solution of chloride of lime have been added. 



TREE PLANTING. 

The great consumption of lumber, which has so reduced 
the acreage of forest land in Maine, Michigan, and other 
States of the North and Northwest, and the consequent pro- 
bable scarcity of timber at no very distant date has induced 
the Maine Legislature to pass an act to the effect that " any 
landholder who' shall plant or set apart any cleared lands, 
for the growth and production of forest trees, within ten 
years after the passage of the act, and shall successfully 
grow and cultivate the same for three years, the trees being 
not less in number than 2,000 on each acre and well dis- 
tributed over the same, then, on application of the owner or 
occupant of such lands to the assessors of the town in which 
the same is situate, . . . the same shall be exempt from 
taxation for twenty years thereafter." 

HONEY DEW. 

M. Boussingault has recently published in the Gomptes 
Bendus a communication on the chemistry of honey dew, a 
saccharine matter found on the leaves oi many species of 
trees. He noticed in 1869 the formation of considerable 
quantities of this substance, which formed a sort of varnish 
on the leaves in such quantities as to fall in viscid drops to 
the ground. He analyzed the substance, commencing by 
eliminating the albumen and mucilage by the use of the 
sub acetate of lead ; and he thus obtained a residuary 
sirup with distinct sugar crystals in it. The saccharine mat- 
ter disappeared -after fermenting the sirup with yeast, leav 
ing dextrin, which has been proved by Berthelot to exist 
largely in the manna of Sinai and other parts of the East. 
M. Boussingault points out that the secretion cannot be the 
result of meteorological or atmospheric influences, and that 
the fact of one tree in a group being thus affected indicates 
tjje probability that it is a production of insect life. The 
manna of Sinai was attributed by Ehrenberg to a species of 
coccus, called by him tamarix mannifera. 

COPPER IN COCOA AND CHOCOLATE. 

Careful chemical analyses show that cocoa and chocolate 
always contain a small percentage of copper. The husks of 
the cocoa have been found to contain as high as 0'025 per 
cent of copper, while the kernel of the bean only contained 
0004. Samples of chocolate contained 00125 of copper. 
Substances containing copper, even in the smallest propor- 
tions, cannot be very desirable for the diet of invalids, for 
which the above articles are quite extensively used. 

A CHEAP CONTINUOUS BATTERY. 

The need for an inexpensive battery, created by the ex- 
tended use of electric bells in hotels and other large estab- 
lishments, has induced Herr L. Kohlfurst to describe the 
following invention : The negative plate is formed of a trun- 
cated hollow cone of copper, closed at the top. The inside 
of the cone being protected with varnish, it is filled with 
sulphate of copper in crystals and inverted in a glass vessel 
deeper than itself. The cone is notched around the rim, and 
the apex is pierced with a small hole. For the positive ele- 
ment, a thick cake of zinc is used (suspended over the face 
of the cone) ; it has a hole in the center, through which is 
passed a covered wire connecting with the copper. The 
glass cylinder is then filled with water, and the sulphate of 
copper begins to melt, the rapidity of the deliquescence va- 
rying with the access of the water through the notches in 
the cone ; and so long as this latter maintains a uniform rate, 
the current will be uniform in power. If common or Epsom 
salt be used in the water, the current will be intensified. 
The inventor states that If pounds of the copper salt will 
continue the battery in operation for a year. 



Beet Sugar. 

There must now be over a thousand beet sugar factories in 
Europe. 

While both the manufacture of beet sugar and the grow- 
ing of the beets are seen to profitable, it would seem, however, 
that the peculiar advantage of the industry to a country is 
its influence in diffusing a skillful practice of farming and of 
promoting agriculture in general. To show the appreciation 
in which it is held in France, Mr. Howard states that, at an 
agricultural meeting held a few years ago at Valenciennes, a 
triumphal arch was erected, on which appeared the following 
inscription: " The growth of wheat in this district, before the 
production of beet root sugar, was only 976,000 bushels ; the 
number of oxen was 700. Since the introduction of the sugar 
manufacture, the growth of wheat has been 1,168,000 bushels, 
and the number of oxen, 11,500." 



The total production of hops in the United States for the 
census year ending June 1, 1870, was 25,456,669 pounds, 



Artificial Water Lime. — It has been long known to 
chemists that water lime consists substantially of quicklime, 
burnt clay, and a small portion of the oxides of iron and mag- 
nesia, but scarcely any effort has been made to utilize this 
knowledge. All yellow or red clays contain iron, and most 
specimens of lime in use contain the required magnesia. If 
burnt clay or brick dust in the fine powder be mixed 
with an equal weight of fresh slacked lime, and twice this 
weight of clean, sharp sand be added, a compound will bs 
formed which will harden under water equal to the best hy- 
draulic cement. 

mm i pi p. 

Carbolic Acid as a Disinfectant. — C. Homburgh, of 
Berlin, proposes to use carbolic acid as a disinfectant, by sat 
urating sheets of Bristol board, or any thick spongy paper, 
with a solution of carbolic acid in water. The paper, in pieces 
of any convenient size, may be hung up in the room to be disin- 
fected, or may be placed in drawers or wardrobes, where it is 
desired to protect clothing from moths or other insects. This 
suggests a convenient method of using this excellent disin- 
fectant and insect destroyer. 



THE RECEPTION OF THE MINING ENGINEERS AT THE 
STEVENS INSTITUTE. 



A very pleasant reception was recently tendered to the 
American Institute of Mining Engineers by the Trustees and 
Faculty of the Stevens Institute of Technology, at Hoboken, 
N. J. The visitors were received by the members of the 
Faculty, and by them escorted through the different depart- 
ments of the college building. The various instruments of 
the physical laboratory were carefully explained both by 
professors and students, and their uses shown by actual ex- 
periment. A Hipp's chronoscope of exceedingly accurate 
construction is one of the latest additions to this already 
large collection ; its delicacy is such that it measures time to 
the one thousandth of a second, and enables the laws of 
failing bodies to be demonstrated at a hight of only eighteen 
inches. A large induction coil of over 100 mi!es in length, 
producing a spark of twenty-one inches, is another notice- 
able feature. 

The workshop, containing a steam engine of twenty-five 
horse power, with link motion and Huntoon regulator, plan- 
ers, lathes, milling machine, and other mechanical appara- 
tus, was next inspected, after which visits were made to the 
chemical laboratory, lecture room, and department of me- 
chanical engineering. The latter contains a large collection 
of models of every description, together with a number of 
engineering relics in the shape of letters from Robert Ful- 
ton, Commodore Decatur, and other eminent men of times 
gone by. In the lecture room of the department of physics, 
a number of interesting experiments in magnetism were ex- 
hibited on a screen by means of the vertical lantern, and in 
the president's lecture room, numerous beautiful illustra- 
tions, showing by the aid of polarized light how stralas are 
distributed in bodies under pressure, were shown in the 
same graphic manner. 

After inspecting the departments in the upper portion of 
the building, the visitors met in the large lecture hall, where 
they remained for some time interested spectators of Pro- 
fessor Mayer's experiments with the huge electro-magnet be- 
longing to the institution. A short address of welcome from 
President Morton followed, after which the party adjourned 
to the elegant mansion of Mrs. E. A. Stevens at Castle Point, 
where an excellent lunch was provided. Among those pre- 
sent were Peter Cooper, Ex Governor Ward of New Jersey, 
Generals CHllmore and Barnard, President Morton, Profes- 
sors Silliman, Draper, Vander Weyde, Mayer, Thurston, and 
Leeds, and Drs. Torrey and Raymond, besides many other 
eminent scientific gentlemen. 

The admirable arrangement of the various departments of 
the Institute and its superior facilities for instruction called 
forth the warmest commendations from every one. The 
college is yet in its infancy, being barely a year old, but if 
the same spirit of enterprise, by which the management of 
its affairs has been characterized in the past, be continued in 
the future, we can safely predict for it a foremost position 
among the scientific schools of the country. 

Parchment Paper. 

It has long been known that certain acids exercised a 
wonderful effect upon woody fiber. Early in the year 1857, 
Mr. Gaines described before the Royal Institution a method 
practiced by him of making artificial parchment. His pro- 
cess consisted in the mixing together of two parts of 
sulphuric acid and one of water, and, after it had become 
cool, immersing in it, for about one second, blotting or un- 
sized paper, immediately washing it in several changes of 
water, after which it was allowed to dry spontaneously. This 
treatment conferred upon it new properties. No longer 
weak, it was now tough and strong, semi-transparent, and 
resembled parchment, being capable of use for the same 
purpose. 

This treatment causes the lignin to undergo no chemical 
change. The weight is the same as before, and there is no 
indication of the presence of the acid. The paper no longer 
permits water to pass through it ; it is, in fact, waterproof. 
Paper, however, is not the only form in which the lignin 
may be submitted to the action of the acid, for textile fabrics, 
such as calico, are affected in a similar manner and rendered 
tough in an extraordinary degree. Fishing nets, and fabrics 
of that kind, may also have their strength increased many 
degrees by the same cause. 

Another method is to dip white unsized blotting paper for 
half a minute in strong sulphuric acid, sp. gr. 1'842, and af- 
terwards in water containing a little ammonia. Another 
method is to plunge unsized paper for a few seconds into 
sulphuric acid diluted with a half to a quarter of its bulk of 
water, the solution being allowed to cool down to the tern 
perature of the air before being used, and afterwards wash- 
ing in water containing ammonia. The latter is said to be 
the method employed by Messrs. De la. Rue and Co., who 
prepare parchment paper largely for various purposes. 

We may here state that as blotting paper alone must be 
used for this process of conversion, common paper may in 
turn be converted into blotting paper by immersing it for a 
few seconds in hydrochloric acid. Some recommend for this 
purpose a mixture of hydrochloric acid and water ; but? in 
the experiments that we have tried in this direction, we 
have immersed the paper in a bath of the ordinary undiluted 
acid, removing it, after a few seconds, to a vessel of water in 
which it was treated to several changes. — British Journal of 

Photography. 
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Lake Superior Tin. — At a recent meeting of the New 
York Lyceum of Natural History, Professor Henry Wurtz 
exhibited some beautifully crystallized specimens of heavy 
tin stone or cassiterite, discovered a few months since on the 
most northerly shore of Lake Superior, near Neepigon Bay. 
The deposits are said to be extensive and valuable. 
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PATENT INFRINGEMENT CASES. 



United States Circuit Court — Eastern District of Pennsylva- 
nia, in Equity, 

Reeves vs. Keystone Bridge Company, J. H. Linville and 
others. 

This was a suit for infringement of the complainant's pat- 
ent of June 17, 1862. The patent is for an improvement in 
the construction of columns, shafts, braces, etc., and the in- 
vention consists in the use of three or four wrought iron 
bars of such shapes and dimensions that, when arranged to- 
gether in the direction of their length and fastened by rivets 
or bolts through their flanges, they form a hollow shaft or 
column. 

The respondents admitted the making and using of the 
column described in the patent, but denied its novelty on 
the following grounds : 

1. That the invention was originally made by Jacob H. 
Linville and John H. Piper. 

2. That it was described in the AUgemeine Baueeitung for 
September, 18G1. 

3. That it was illustrated by a drawing in the Dreyfuss 
Album bearing the imprint of 1861. 

We regret that our space will not permit us to give the 
opinion by McKennan, Circuit Judge, in full. Its essential 
features follow : 

It appeared in regard to the first allegation that, on the 
14th of January, 1862, a patent was granted to J. H. Linville 
for an improvement in iron truss bridges, which consists of 
a post composed of two rolled plates of wrought iron, semi- 
octagonal in form, secured by rivets passing through its 
diameter, or by bands shrunk around it, binding the plates 
firmly to distance pieces interposed between them at suita- 
ble distances to spring them apart at the middle, and termi- 
nating in cast iron bases and capitals. This was held by 
the judge to be essentially distinguishable from the com- 
plainant's post. It next appeared that in 1865 Linville, in 
conjunction with Piper, applied for and obtained a patent 
nominally for improvements in his post of 1862, but, really 
changing its fundamental organization,,and seeking to fix 
its invention in 1860, and in fact describing, and appropriat- 
ing the distinctive features of Reeves' post, which had 
been patented, three yeaTS before. It was shown in evi- 
dence that in 1860 Linville and Piper were engaged toge- 
ther in getting up plans for a proposed railroad bridge, and 
that sketches of various forms of posts, including those 
described in the patents of 1862 and 1865, were made ; 
that the sketches of the post described in the 1865 pat- 
ent were preserved for a time, but were lost, and, in 
fact, that nothing beyond making the sketches was done 
to embody or carry out the alleged invention until the patent 
of 1865 was applied for. After an exhaustive consideration 
of the question whether or not these sketches would carry 
back the date of the invention to the time when they were 
made, the Judge held that, whether they are to be consid- 
ered as an incomplete invention not prosecuted with the re- 
quired diligence, or as an experiment actually abandoned, 
they cannot impair the right of Reeves to be treated as the 
first inventor. 

In regard to the second allegation, it was held that a column, 
constituted as described in the publication referred to, differs 
from Reeves' column in the necessary elements composing jt 
and in its principles ; and respecting the third reference, as 
it did not appear that the book was published before the 
patentee's invention, it was held, as evidence, to be alto- 
gether inconsequential. 

The complainant is entitled to an allowance of the prayers 
of his bill, and a decree will therefore be entered for a per- 
petual injunction and an account, with costs. 

George Harding and R. C. McMurtrie, Esq., for the com- 
plainant. 

C. B. Collier and Theodore Cuyler, Esqs., for respondents. 



The Keystone Bridge Company vs. The Phoenix Iron 
Company. 

This was a case of alleged infringements of Linville's and 
I inville and Piper's patents of 1862 and 1865, referred to in 
the preceding case. 

In the opinion delivered by McKennan, Circuit Judge, his 
Honor did not deem it necessary to consider the alleged 
infringements of certain claims, in view of the decision just 
lendered in the case of Reeves vs. The Keystone Bridge 
Company, and after pointing out the essential difference be- 
tween the bars claimed by the complainants and those made 
by the respondents, dismissed the patent of 1862 from fur- 
ther consideration. In regard to the third claim in the 
patent of 1865, which is for " the use, for the lower chords 
of truss frames, of wide and thin rolled bars, with enlarged 
ends formed by upsetting the iron, when heated, by com- 
pression into molds of the required shape," the respondents 
were proved to have only made round bars which were not 
employed or adapted to give vertical support to the road- 
way, which is an important function of the complainant's 
lower chords and the reason of their peculiar conformation. 
Fuitiier, it is not to be doubted that the patent is limited to 
the use of the chords in bridge structures. This is distinctly 
set forth in the specification where it is stated : " We do not 
claim the upsetting of bars in the manner described, nor any 
particular mode of performing the operation, but merely the 
use of cliord bars," etc. Thus the exclusive right to make 
chord bars in any mode is disclaimed. In effect, they declare 
that any one may lawfully make the bars, and that no 
encroachment upon their rights is committed until the bars 
are used by being put into a bridge. Now, the respondents 
are iron manufacturers, and it was shown that the bridge in 
question was built by Kellogg & Clark, who obtained the 
iron for it from the respondents, and that the bottom chords 
used were like those claimed by the complainants. It was 
held that this proof of infringement fell far short of fixing 
any accountability upon the respondents, who made the 
bars, but did not use them. They only did what they had a 
legal right to do, and- did not thereby assume any responsi- 
bility for the wrongful acts, or become involved in the un- 
lawful purposes, of others. Bill dismissed, with costs. 

C. B. Collier and Theodore Cuyler, Esqs., for complainants. 

George Harding and R. C. McMurtrie, Esqs., for respon- 
dents. 



Androscog- 



TJnited States Circuit Court.— Maine. — Miller 
gin Pulp Company. 

The defendants in this case were charged with an in- 
fringement of letters patent for a new and uteful improve- 
ment in reducing wood to paper pulp, for which letters pat- 
ent were issued, August 10, 1858, to Henry^Voelter, assignor 
to Alberto Pagenstecher. 

The Voelter patent is for an improvement in the art of re- 
ducing wood into pulp for use in paper, and also for certain 
improvements in machinery therefor. 



In all the processes used prior to the present invention 
the wood has been acted upon by the stone in one of two 
ways : namely, either by causing the surface of the stone t° 
act upon the ends of the fibers, the surface of the stone mov" 
ing substantially in a plane perpendicular to the fibers of the 
wood; or, secondly, by acting upon the fibers in such a di- 
rection that they were severed diagonally, the surface of the 
stone moving diagonally across the fibers. 

The first plan, in fact, made powder of the wood. The 
pulp had no"practical length, and on trial proved worthless, 
or nearly so. The second plan was carried out by the use 
of a stone revolving like an ordinary grindstone, the wood 
being applied upon the cylindrical surface thereof, with the 
fibers perpendicular, or nearly so, to planes passing through 
the axis of the stone and the point or locality where the 
grinding was performed ; and this plan also failed because 
the fibers were cut off in lines diagonal to their own length, 
and were consequently too short to make good pulp. 

This improvement consists in grinding or rather tearing 
out the fibers from the bundle of fibers which makes up a 
piece of wood, by acting upon them by a grinding surface 
which moves substantially across the fibers and in the same 
plane with them without cutting or severing the fibers either 
perpendicularly or diagonally to their length as heretofore. 
The defense claimed that substantiallyf he same process was 
shown in other patents. The invention is regarded as one 
of importance. Judge Shepley held the patent to be valid, 
and granted an injunction. 



NEW BOOKS AND PUBLICATIONS. 



The American Newspaper Directory : Containing Accu 
rate Lists of all the Newspapers and Periodicals pub- 
lished in the United States and Territories, and the Do- 
minion of Canada and British Colonies of North Amer- 
ica; together with a Description of the Towns and 
Cities in which they are Published. New York : Geo. 
P. Rowell & Co., Publishers and Newspaper Advertising 
. Agents, No. 41 Park Row. 

This book is already well known to the public, more especially to adver- 
tisers and publishers; and the new edition is corrected up to this date, and 
contains the full and accurate information claimed for it on the title page. 
Messrs. Rowell and Co. deserve credit, not only for compiling a trustwor- 
thy guide to the newspaper world, but also for the production of so hand- 
somely printed a volume. 

The Immigrant Builder ; or, Practical Hints to Handy 
Men : Showing clearly how to Plan and Construct 
Dwellings, in the Bush, on the Prairie, or elsewhere, 
Cheaply and Well, with Wood, Earth, or Gravel. Co- 
piously Illustrated. By C. P. Dwyer, Architect, Editor 
of " Sloan's Architectural Review," Author of the " Eco- 
nomic Builder," etc. Price $1.50. Philadelphia: Clax- 
ton, Remsen, and Haffelfinger. 
This boob will be useful to thousands who are now pushing their fortunes 
on the western prairies, and to many of whom the question of a comfortable 
home is of chief importance, and its absence the greatest hardship. We 
shall probably make extracts from this volume in a future publication. 

Fourth Annual Report on the Noxious, Beneficial, 

and other insects op the state of missouri. by 

Charles V. Riley, State Entomologist. Regan & Edwards, 

Public Printers, Jefferson City, Mo. 

This is an able and comprehensive report on the above subject, for the 

year 1871, made to the Missouri Board of Agriculture. It contains about 150 

pages, with explanatory illustrations, and is indexed. 

The Sign Painter's Guide. By James T. Gardiner. Pub- 
lished by the Author. Cincinnati. 
This little work is written with the view of helping sign painters in 
acquiring an adequate knowledge of theirbusiness, including glass gilding, 
pearl work, etc. It contains, besides, much general information, many 
valuable receipts, and instructions for using Callow's patent graining appa- 
ratus. 

The Science of ^Esthetics ; or the Nature, Kinds, 
Laws, and Uses of Beauty. By Henry N. Day. Pub- 
lished by Charles C. Chatfield & Co., New Haven, Conn. 
This treatise on the "general subject of beauty as perfect form " was spe- 
cially prepared by the author in view of the demand f or text books in this 
department of study. It is an elegant volume of over 400 pages, and is 
adorned with several fine engravings. 

Selections prom Favorite Prescriptions of Living 
American Practitioners. By Horace Green, M.D.,LL.D. 
New York : John Wrley & Son, 15 Astor Place. 
This is a new and excellent edition of a valuable work, to which has been 

added a carefully prepared toxicological table which exhibits symptoms, 

antidotes and tests. Published at $2.50. 



The History of a Great Enterprise.— In eighteen hundred and 
fifty-four, the original incorporators of the Wilson Sewing Machine Com- 
pant embarked in the manufacture of Sewing Machines, and from that time 
to the present, their time, talent, energy and capita] have been employed in 
making First Class Sewing Machines, with varied success attending their 
efforts. It being their constant aim to produce a Stoatle or Lock- Stitch 
Machine that should be simple to handle, durable as steel andiron could 
make it, with unlimited capacity, unexcelled by any other machine, regard- 
less of name or price, and withal to confine the price within the reach of all 
classes of people; and success has crowned their efforts in the production 
of the celebrated Wilson Undek-Feed Shuttle Sewing Machines, 
which combine all the Elegance, Simplicity, Durability and Strength possi- 
ble tor any sewing machine to attain, and they are the First and Only First 
Class moderate priced machines put in the market. Salesroom, 707 Broad- 
way, New York; also for sale in another Cities in the United States. 



Facts for the Ladies.— Mrs. John Bogert, Jersey City, N. J., bought a 
$55 Wheeler & Wilson Lock-stitch Sewing Machine, and earned enough to 
pay for it in five week£, stitching linen coats. See the new Improvements 
and Woods' Lock-stitch Ripper. 



Burnett's Cologne Water wins for itself a favorite place on the 
dressing table. 

The Charge for Insertion under this head is One Dollar a Line, if the Notices 
exceed Four Lines. One Dollar and a Half per Line will be charged. 



Dry Steam, dries green lumber in 2 days ; tobacco, in 3 hours ; 
and is the best House Furnace. H. G. Bulkley, Patentee.Cleveland, Ohio. 

The paper that meets the eye of manufacturers throughout 
the United States— Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Situation wanted as Assayer, for any or all branches, or as 
Analytical Chemist. Address S. P. C. , 60 W. 22nd street, New York. 

Dederick's Self -tightening Crank Box,79 Beach St.,New York. 

Cutlery Grindstones, equal to the best foreign, made by 

Worthington & Sons, North Amherst, Ohio. 
$15,000.-1 will give this for the right of a good " Clothes 

Washer. " Send drawings and stamp to J. C. Miller, Pittsburg, Pa. 



Bliss' Gate and Door Spring is unequaled. Send $1.00 for 
prepaid samples. Agents wanted. J. Bliss, Cleveland, Ohio. 

For the best Foot Power Jig Saw, address Goodnow & Wight- 
man, 23 Cornhill, Boston, Mass. 

Manufacturers of lamps, burners, lamp goods, illuminating 
oils and gasoline, please correspond with T. Tully & Co. , Springtteld, 111. 

Steel Measuring Tapes Manufactured and for Sale by W. H. 
Paine, Greenpoint, N. Y. (Send for Circular.) 

An experienced Patternmaker, has a good knowledge of 
Draughting, used to Steam Engine, Mill, and House Work, wants a situa- 
tion as Foreman. Address LockBox 59, Corry, Pa . 

Patent Right for Sale — A cheap and novel " Measuring 
Canister." Address S. E. S., Lock Box 62, Washington, D. C. 

Hexagon Iron — superior quality for screws, &c, 9 16 in. 09 J, 
% in. 09, 11-16 in. 09, X in. 08%, % in. 08, 1 in. 08, per lb. The above is 
price per bundle; single bars 2 cts. higher. Goodnow & Wightman, 
23 Cornhill, Boston, Mass. 

Glass Work for Inventors. T.Degnan,115 Milk St.,Boston, Ms. 

For hftnd fire engines,address Rumsey & Co.,Seneca Falls.N. Y. 

Small second hand or new Upright or Horizontal Boiler, re- 
quiring no Brick Work, wanted for Engine 6x6 Cyl. , ior cash. C. Kratz, 
Evansville, lnd. 

T. Shaw's Steam Gauges, Ridge av. & Wood St., Phila., Pa. 

If you want a perfect motor, buy the Baxter Steam Engine. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
andconveying material by iron cable. W.D. Andrews &Bro, 414 Water St., N.Y. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

For Tri-nitroglycerin, insulated wire, exploders, with pam- 
phlet, as used in the Hoosac Tunnel, send to Geo. M. Mowbray, North 
Adams, Mass. 

All kinds of Presses and Dies. Bliss & Williams, successors 

to Mays & Bliss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 
For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bliss, 4 to 8 Water St., opposite Fulton Ferry, Brooklyn, N. Y. 

In the Wakefield Earth Closet are combined Health, Cleanli- 
mess and Comfort. Send to 36 Dey St. , New York, for descriptive pamphlet. 

Best and Cheapest — The Jones Scale Works,Binghamton,N.Y. 

If you want to know all about the Baxter Engine, address 
Wm. D. Russell, office of the Baxter Steam Engine Co. , 18ParkPJace,N.Y. 

Hoisting and Pumping Engines (Locomotive principle) ; best 
and simplest, from 6 to 40 H.P. J. S. Mundy, 7 R„ R. Av. , Newark, N. J. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad- 
justable Holder for dressing emery wheels, grindstones, etc. See Scientific 
American, July 24 and Nov. 20, 1869. 64 Nassau st. , New York. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers, Milo, Peck & Co., New Haven, Ct. 

T. Shaw's Blast Gauges, Ridge av. & Wood St., Phila ., Pa. 

Callow's New Patent Mode of Graining Wood, 
MakesPainters grain all woods first class who never grained before ; 
Likewise makes Grainers lightning fast who thumbed it out before. 
Address, with stamp, J. J. Callow, Cleveland, Ohio. 

The most economical Engine,from 2 to 10 H.P., is the Baxter. 

Wanted — A Purchasing Agent in every city and county, to 
supply Nye's fine Sperm Sewing Machine Oil. Put up in Bottles, Cans, and 
Barrels, by W. F. Nye, New Bedford, Mass. 

Presses,Dies &all can tools. Ferracute MchWks,Bridgeton,N. J . 
Also 2-Spindle axial Drills, for Castors, Screw and Trunk Pulleys, &c. 

The Patna Brand of Page's Patent Lacing is the best. Or- 
ders promptly filled bv the Page Belting Co., No. 1 Federal St., Boston. 

Absolutely the best protection against Fire — Babcock Extin- 
guisher. F. W. Farwell, Secretary, 407 Broadway, New York. 

Over 800 different style Pumps for Tanners, Paper Makers, 

FirePurposes.etc. Send for Catalogue. Rumsey & Co., Seneca Falls, N.Y. 

The Baxter Steam Engine is saf e.and pays no extra Insurance. 

Self acting Screen makes 6 grades Coal, ores, &c. A State 
right at a bargain. Geo. Lord, 232 Arch Street, Philadelphia, Pa. 

Important. — Scale in Steam Boilers — We will Remove and 
prevent Scale in any Steam Boiler or make no charge. Geo. W. Lord, 232 
Arch Street, Philadelphia, Pa. 

" Anti Lamina " will clean and keep clean Steam Boilers. No 
injury to iron. Five years' use. J. J. Allen, Philadelphia, Pa. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. I). Williamson, 32 Broadway, N. Y. , or Box 1809. 

Boiler and Pipe Covering manufactured by the Chalmers 

Spence Non-Conductor Co. In use in the principal mills and factories. 
Claims— Economy, Safety, and Durability. Ofllces and Manufactories, foot 
E. 9th street, New York, and 1202 N. 2d street, St. Louis, Mo. 

Derricks built by R. H. Allen & Co., New York and Brooklyn. 

For the best Recording Steam and Indicating Gauges, address 
The Recording Steam Gau^e Co., 91 Liberty Street. New York. 

For Solid Wrought-lron Beams, etc., see advertisement. Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Belting as is Belting— Best Philadelphia Oak Tanned. C. W 

Arny, 301 and 303 Cherry Street, Philadelphia, Pa. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and sold, send for circular to E. Lyon, 470 Grand Street, New York. 

Shive's Patent Watchman's Time Detector — the most uner- 
ring detector extant. Price $15. Shive Governor Co. , 12th and Button- 
wood Sts. , Philadelphia, Pa. 

T. Shaw's Hydraulic Gauges, Ridge av. & Wood St., Phila, Pa. 

Kemmer's Patent Oil Frescoing — great improvement for fres- 
coing Ceilings and Walls. Office, No. 4 Warren St., New York. Factory, 
East Newark, N. J. 

Better than the Best— Davis' Patent Recording Steam Gauge 
Simple and Cheap. New York steam Gauge Co,, 46 Cortlandt St .,N. Y. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manufacturers' supplies, see Manufacturing News 01 
United States In Boston Commercial Bulletin. Terms $4.00 a year . 
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[ Wepresent herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answers from our readers.] 



1.— India Rubber Belts. — Can an endless gum belt be 

made uniform In thickness and strength throughout ? A substantial belt 7 
inches wide and 125 feetia length is wanted.— S. S. 

2.— Dimensions of Air Pump.— How large an air pump 

do I want, and at what rate of speed should I run it, to produce a pressure of 
100 pounds per inch, the air to be discharged through a three eighth inch 
pipe, and the discharge pipe to be open all the while? How large an air 
chamber or receiver should I want ? How much power would it take to 
drive such a pump?— O, O, W. 

3.— Future Hunting Prospects.— Can any one tell me 

what the West will be fifty years hence? Will there be plenty of game out 
there and could a man make a living by his rifle ? Also, if a person had a 
cartridge rifle, could he find plenty of that kind of ammunition out there 
now, or had he better get a rifle that would use both cartridge and l»ose 
ammunition?— O. K. 

4. — Welding Steel. — What is the proper flux to use for 

thispurpose?— I. A. C. 

5. — Oxygen in Sulphuric Acid.— What number of cubic 

feet of oxygen gas does it take to oxidize one ounce of sulphur to lorm sul- 
phuric acid ?t-J. T. 

6. — Slowly Drying Glue. — I am doing some joiner's work 

which requires the glue to set or dry very slowly. Can any of your corres- 
pondents tell me how to make it do so without injuring its strength ?— J.H .P. 

7. — TRANSFERRING PENCIL DRAWINGS. — How can I trans- 
fer a pencil drawing on paper to box wood or type metal for engraving?— 
J. H. K. 

8. — Acetic Acid. — Will some correspondent inform a sub- 
scriber how to make good acetic acid on a small scale ?— F. O. R. 

9.— Flavoring Extracts.— Will some one tSll me how 

extracts of vanilla and lemon are made ?— E. R. T. 

10.— Power of^Head of Water.— I have a fall of 19 or 

30 teet water, only 12 by 2 inches ; on a 20 foot wheel, what power will it give ? 
Which will be cheapest and best, an overshot or turbine wheel? I want to 
build a stone dam ; how thick should the wall be? The stones are small. Is 
there any mortar or cement that I can use at the foundation so as to prevent 
the escape of any water? Please tell me how to begin and finish the dam. 
-J. S. C. 

11. — Mounting Prints. — I wish to know if wetting (as 

much as will be required for the purpose of backing in map style) will in- 
jure the color of a common lithographic print? If so, is there any other 
cheap method of preserving it ? What is the most pliant and best material 
for backing ? What is a good varnish for the face of the print ? Will soak- 
ing blur common ink writing ? If so, is there anything with which either it 
or a lithograph may be treated to fix the colors ? I have two lithographs 
and another paper, with considerable writing on it, which I desire to back 
and mount in map style.— E. D. W. 
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SPECIAL NOTB.—This column is designedjor the general interest and in- 
struction of our readers, not for gratuitous replies to questions <o£ « purely 
business or personal nature. We will publish such inquiries, however, 
when paid for as advertisements at l -00 a line, under the head of "JJusiness 
and Personal. 

ALL reference to back numbtysmust be by volume and page. 



Tempering Miners' Picks. — J. A. C. will find full direc- 
tions on page 170 of Vol. XXV. of the Scientific American. 

Staining Gun Barrels.— To S. ^.-We have recently 

given full information on this subject. See pages 217 and 260 of the cur- 
rent volume. 

Tempering Steel Springs. — To L. GK— Your question has 

been answered by "sevcr^J correspondents during the last few months. 
See pages 200, 249. an£313 of the current volume. 

J. C, of W. Ya. — The i&neral you send is mica schist, of no 

value. No metal in it. 

W. O. H., of Miss., says : I enclose you an insect picked up 
in a room which had bee© 1 for some time unopened. Please let me know 
what it is. Answer: The "insect" appears to be the puparium of a gay 
colored fly, whose "^t tailed" larva has a long respiratory tube. The 
species is M%rod£*>, bardus (Say). 

Differentiation of Foci.— How should the lenses of a 

portrait camera tube be set so that the chemical focus and the light focus 
will be coincident ? Can a tube that has these foci at different distances 
be remedied ? And how ? I noticed a few days since;that, in taking a view 
of a house with a portrait lens, using a stop three inches in diameter, 
when the plate was developed there was a circle in the center of about 
three times the diameter of the stop, over which thefe was a greater de- 
posit of silver than over the rest of the plate. How can this be prevent- 
ed? Is there any combination of lenses that will present the image on 
theplatein the camera in its true position, that is,thatwillform a non- 
reversed picture? If so, what is the combination ?— X. P. M. Answer; 
When the lenses of your portrait camera are truly achromatic, the chem- 
cal focus and the light focus will coincide ; if they are not truly achro- 
matic, or are so only in name, by the.defective relations of the curves of 
the flint and crown glass, they cannot possibly be made to coincide. 
This is entirely the business of the maker of the lenses ; you cannot cor- 
rect this by setting. All that you can do is to find out how far the chem- 
ical focus is in front of or behind tbs light focus, and when you have fo- 
cussed with the ground glass, to set your prepared plate so much forward 
or backward. In some cameras, the maker has done this by means of 
difference in the position of the ground glass and the plate holder, and 
you may correct your camera box in.the same way. The new excellent 
landscape lenses of Lindmayer of Philadelphia, and many German lenses 
made in imitation of his, are not achromatic, and it is not claimed that 
the two foci coincide, but the picture is made in the chemical focus. The 
spot in the center of your picture, which you so admirably describe, is 
well known among photographers and called " the ghost;" it is a common 
defect in the lenses and cannot be prevented; all that you can do is to 
modify things so as to make your ghost as slight as possible. When the 
spot is between the lenses at the right place, the ghost is at its minimum. 
There are combinations for making a non-reversed picture, namely, a 
metallic reflector (in front of your lenses, placed at an angle of 45° with 
the axis of your camera tube), the so-called prism with total reflection, 
or a mirror inside the camera box, etc. 

Paris Green. — Query 3, page 330. — Paris green is known 
in chemistry as Scheele's green. It is an arsenite of copper, and is made 
by dissolving one part oi common white arsenic (arsenious acid) and 
three parts ot carbonate of potassium in fourteen parts of water and add- 
ing the mixture to a boiling solution of three parts of sulphate of copper 
(blue vitriol) in forty parts of water. The Paris green Is precipitated.— 
L. L.-F. &., ofMasB. 



Cleaning Instruments.— To H. O. M., query 19, page 297. 

—If the lacquering is badly spotted, clean it off with strong alcohol, and 
then polish the brass or German silver with the following paste by means 
of flannel and a little water, and polish off withclean chamois leather or 
cotton cloth and a little whitening, after which you might revarnish with 
shellac dissolved in alcohol, colored with alittle dragon's blood, which 
can be got from any apothecary : Soft soap, 3 ounces ; sweet oil, % ounce ; 
turpentine, & ounce ; powdered rotten stone, 4 ounces ; finest flour emerv, 
1 ounce; fine powdered crocus of ahtimony, % ounce. Melt the soap, oil, 
and turpentine together, add the powders, a little water to make a stiff 
paste, and mix well.— E. H. H., of Mass. 

Concrete Walls.— T. D..D., query 13, page 297. — Boil lin- 

seedoilover a fire for two or more hours until it forms, on cooling a 
tough viscid mass. If while hot, or thinned alittle with benzine, this is 
painted over the walls, I think you will find your trouble relieved, as 
the composition will form a perfect waterproof coating. In boiling the 
oil take care that the fumes do not catch fire ; but if they do, put a sheet 
iron or tin or a thick wet mat or piece of carpet over your pot; so shut 
out the air and extinguish the flames. On no account throw in water. 
Be provided and ready for the emergency.— E. H-. H., of Mass. 

Bengal Signal Light. — Query 2, page 313. — A white Ben- 
gal light, very powerful, is composed of saltpeter, 33 parts, sulphur, 10 
parts, antimony, 3 parts, and slacked lime, 4 parts.— A. V. , of Mass. 

Sulphate of Mercury.— F. G. V., query 1,-page 297, may 

dissolve the metal In diluted nitric acid, and precipitate the sulphate 
from the solution by the addition of sulphuric acid.— E. H. H. , of Mass. 

Galvanized Iron Vessels for Milk.— W. P. T., query 7, 

page297.will find that the lactic acid in the soured milk or cream will 
act upon the zinc surf ace.of the vessels, thus rendering the fluid poison- 
ous. Earthen or enameled iron pans are everyway better (excepting 
the liability to breakage) than zinc or tin. Polished iron is not so easily 
acted upon as the two former metals. — E. H. H., of Mass. 

Galvanized Iron Pipes.— B., query 11, page 297, would 

be less liable to occasion zinc poisoning if the lead and brass connections 
were out of the way, for they in fact will act as the other element of a 
galvanic battery, the water forming the electrolyte and taking up the 
zinc. The amount of action of the water,upon the zinc will depend partly 
on the sa^ts it has in solution. Total prevention of the contamination of 
the water by the zinc will be almost impossible, but constant changing 
will lessen the evil. Antidote for zinc poisoning: Clear the stomach by 
an emetic, then use albuminous drinks, and the administration of tannin 
in ten grain doses.— E. H. H., of Mass. 

Preparing Fabrics for Paint.— To F. O. L„ query 21, 

page 208.— Paint the cloth with thin flour paste, and allow to dry. It 
need not render the cloth very stiff.— E. H. H. , of Mass. 

Grove's Battery.— Query 10, page 313.— The zinc cylin- 
ders of a Grove's battery should be amalgamated with mercury. All 
that is necessary is to clean them by immersing them in dilute sulphuric 
acid of the same proportion as that used In the battery (eight parts water 
and one of acid is good), and then pour over them mercury, keeping 
them constantly wet with the acid. Sometimes a little rubbing with a 
coarse rag will hasten the amalgamation. When once coated, a little 
mercury kept in the cup with the zinc will keep them bright. The zinc 
cylinder should have about twenty-four times the area of the platinum. 
J. C. G. will need for his arrangement a strip of platinum 8 inches long 
and % inch wide, if his acid touches only the inside of the zinc, and twice 
as wide if it touches both sides. To give needed strength, however, the 
platinum should be at least % inch wide, and should extend nearly to the 
bottom of the porous cup. The porous cup should be as large as can be 
puf into the zinc cylinder readily.— L. R. F. G. , of Mass. 

Preservation of Telegraph Poles.— H. R. R., query 9, 

page 313.— I have for some time been paying attention to this ; and my 
opiflionij* that neither tarring nor charring them is done with satisfactory 
results. The best "mode of preserving them Is coating their ends with 
soluble <&lass. -This method Is not very expensive, and Is proof against 
worms, as they cannot make their way through the glass ; it is also proof 
against the decomposition of wood by moisture, as soluble glass does n ot 
meU at any ordinary temperature. If H. R. R. were to try this method, 
I think he would find it answer. Any chemist will tell him the mode of 
preparing soluble glass.— C. A. S., of O. 

Grove's Battery.— Query 10, page 313.— J. C. G. is entirely 

wrong in supposing that the amalgamated zinc for a Grove battery is a 
mixture of zinc and mercury. The zinc is merely coated with mercury 
to prevent rapid and uneven action of the acid upon the zinc. Plunge 
the zinc In a bath of dilute sulphuric acid, dip it Into a vessel containing 
mercury and water-so that the mercury may cover the whol^ zinc ; then, 
with a stiff brush remove all superfluous mercury. .This is amalgamated 
zinc. His zinc cylinder should be open at both ends. The porous cup 
need not be larger than two inchesin diameter for the Bise^of zinc named. 
Platinum a quarter of an inch wide, thick as ordinary waiting paper, is 
sufficient. He can buy a cell much cheaper than he can m keit.— S. J. 
H., of Ala. 
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Under this heading we shall publish weekly notes of some of the more promi- 
nent home and foreign patents. 



Apparatus fob Supplying Locomotive Tenders with Fuel.— Henry 
C. Land, of Garlandvme, Miss.— This consists of a platform or frame, on 
which the wood or coal is placed. To its lower side, at or near its central 
line, is pivoted the upper end of a frame, by which the platform is sup- 
ported. The lower end of this frame is pivoted to a base frame or other 
suitable supports. Inclined rods are pivoted to the forward part of the 
lower side of the platform. The lower ends of the inclined rods are 
pivoted to the base frame, a little in the rear ot the lower end of the 
pivoted frame, so as, when the frame and platform are swung forward, to 
tip or incline the platform and discharge the fuel into the tender. A strong 
upright frame is rigidly attached to the base frame just in the rear of the 
swinging frame, and by various appliances attached to the former the 
movements of the latter are controlled. The apparatus is designed to be 
placed at the side of the railroad track in such a position that the fuel may 
be discharged from the platform directly Into the teftder standing upon 
the track. 

Pickle and Cruet Stand.— Thomas Leach, Taunton, Mass.— 1st. The in- 
vention consists in a new pickle stand, provided with a hollow seat for 
pickle vessels, attached to and placed between two uprights, and provided 
also with a horizontal flange on which is fastened a vertical handle that 
straddles said hollow seat diametrically; 2ndly, in extending the said 
horizontal flange, and recessing the extension so as to form a compound 
pickle and cruet stand ; and 3rdly, in combining, in one article of table furni- 
ture, a pickle and cruet stand. 

Washing Machine. —William G.Knowles, Jamestown, R. I.— This inven- 
tion relates to a new washing machine in which a reciprocating slotted 
washboard is arranged to move on spring rails under and against friction 
rollers that hang in a spring frame. The goods pass down through the slot 
in the washboard into the suds, and are drawn through the washing appara- 
tus by ttie friction exerted against the rollers by the reciprocating wash- 
boards. 

Window Blind Slat.— Alois Kohler, Williamsburg, N. Y.— This Inven- 
tion relates to the peculiar form of the slat. It may be made with any suit- 
ably molding upon its face. In cross section, the lower side of the slat pre- 
sents a curved groove In front and a projection or heel in the rear; the 
upper side presents a tongue and a rear recess. These parts correspond, 
and will fit into each other when the slats are placed one over the other, 
forming a perfect joint. 



Apparatus for Elevating and Immersing Vessels.— Justin Jacobs, 
of West Salem, Wis.— This invention relates to a new device for application 
to river steamers, canal boats, and other vessels, and has for its object to 
prevent their sinking in case of a dangerous leak, and to cause their sub- 
mersion in case of fire. It consists in the arrangement of vertical slides, 
which extend through the bottom of ttie vessel and are let down to serve 
as supports for the same on the ground whenever there is danger of the 
vessel sinking, also in the combination of these elevators with gates, 
which, when opened, let water into the vessel to sink it In case of fire. 

Armored Can. — William F. Thompson, of Toledo, Ohio. —This improve- 
ment consists, first, in armoring sheet metal cans with wood to protect the 
thin metal from injury in handling and %-ansporting, by fastening side, 
bottom, and top pieces, or boards to the can by means of clamp plates, 
soldered or otherwise fastened to the corners of the can, and the ends 
bent over the edges of the boards after they are applied, whereby much is 
saved in the cost of the wood case or protecting armor, which up to this 
time, has been first made into a box, into which the can was placed and in- 
closed by a cover; and, secondly, it consists of an arrangement of the 
nozzle i* one corner of the can, which is sloped off to make room for ar- 
ranging it so that the top will not rise higher than the top of the can, to ad- 
mit of so applylngthe armor on the top. 

Tobacco Drying House.— John C. Streeter, of Hinsdale, N.H.— This In- 
vention relates to the process of drying tobacco and other articles, and 
consists in the provision made for suspending the article to be dried, and 
In the use of metallic supports, connected with the building frame. The 
suspending wire is bent round the rod so as to enclose it in a loop, and the 
two ends of the wire are passed around the tobacco and again bent at an 
acute angle over the top of the rod. These metallic supports or rods are 
placed at proper distances apart, and are arranged at right angles with each 
other, so that they support the frame in each direction. 

Grain Screen.— David D. Schamp, of Pleasant Run, N. J.— This inven- 
tion has for its object to improve the construction of the delivery spouts of 
thrashers and grain separators, so as to more thoroughly clean the grain 
before it Is delivered Into the receiving box or half bushel, and which shall 
be simple in construction and convenient in use. The spout is made with 
flanges along the upper edges of its sides to adapt it to be slipped into a 
groove formed for It In the shoe of the machine, so that it may be shaken by 
and with the shoe. The bottom of the spout is made of wire cloth or per- 
forated sheetmetal, to form a screen through which the dust and fine seed 
may escape, while the grain passes down the screen and escapes from the 
outer end of the spout. If the spout were left open, the part of the grain 
that fell upon it near its lower end would scarcely be screened at ajl. To 
remedy this a plate is placed, In the upper part of the spout near its lower 
end, to receive the grain and guide it to the upper part of the screen, so that 
it may pass over a longer portion of the screen. The outer end of the spout 
Is extended f durteen Inches and has a screen formed In or attached to the 
inner part of its bottom, of such a coarseness as to allow the grain to pass 
through, while the straws, heads, etc., which may be in the grain wiil slide 
over the screen and will drop from the outer end of the spout. 

Baling Press. —Commodore J. Barney, of Rockport, Ind.— This inven- 
tion has for Its object to furnish an Improved press for baling hay, straw, 
cotton, and other substances required to be put up In bales, and which shall 
be simple in construction, convenient in use, and effective in operation, 
enabling the work to be done muchquicker and consequently much cheap- 
er than when an ordinary baling press Is used. The upright frames, which 
form the baling box, are securely connected by cross bars between which 
the doors for the removal of the bale are placed. Two followers work up 
and down toward and from each other In the baling box. - To their outer 
sides are pivoted, respectively, the inner ends of bars, the ou^er ends of 
which are pivoted to levers. The outer ends of these levers are pivoted to 
the base frame and top frame near the outer vertical frame, and their inner 
ends are connected by a rope arranged with suitable machinery for com- 
pressingthem. By this arrangement the levers operate upon the followers 
in the manner of a toggle j oint, the barSjComing nearer and nearer to a ver- 
tical position, and thus acting with more and more power as the bale be- 
comes more and more compressed. 

Punch and Die foe Finishing Umbrella Staff Collar.— Robert 
Marshall, of Philadelphia, Pa .—The objects of this invention are to lessen 
the hand labor now required to finish umbrella staff collars in the lathe 
and to secure their being made to a standard size, which is accomplished by 
finishing the exterior of the casting in dies, and sizing .the hole by means of 
a painted mandrel rising through the lower die. 

Spade. —Jeremy Lake and Andrew W. Elliott, of North Easton, Mass.— 
This indention relates to anew spade which will enter the ground with 
greater ease than those now in use. A notch is cut into the blade of the 
spade at the middle, and extends irom the lower edge about half way up 
the length of the blade. The blade has thus the shape oi an inverted let- 
ter U. Its lower cutting edges may be slightly rounded, or straight. A 
spade thus made will, with less difficulty, cut through the ground, and will 
crnmble the soil with less effort than-the full bladed spades, though it has 
sufficient surface not to break the clods while it supports the same. 

Soldering Tool.— John A. Tillery and Samuel A. Ewalt, Baltimore, 
Md.— The invention consists: 1st, in making a soldering tool adjustable 
radially Irem a hinge joint, in order to adapt the same tool to be used with 
caps of varying size ; 2adly, in moving said tool out and In, and fixing it at 
the same time, at any point of adjustment, by means of a loop headed 
screw through which passes the holder. The advantages of this tool con- 
sist : 1st, in the arc shape by which it can be seen at a glance what point has 
been left unsoldered or imperfectly soldered. 2ndly, in the facility with 
which such defects can be remedied without removing the tool ; 3dly, in 
the option that it allows oi using either wire solder, or the cheaper drop 
solder, thereby saving one half the expense. 

Illuminator.— Chas. F. Jacobsen, New York city.— The invention con- 
sists in combining glass plates, a flanged metallic case, a flanged metallic 
rim, two concave reflectors and a pair of burners, so as to form a new 
double night sign. By this construction the name of the business man and 
his special occupation or class of goods are displayed with great clearness 
and the attention of the public unfailingly attracted. 

Planter.— Weisel Beall, of Hainesville, W. Va.—Thls^vention consists 
in introducing certain mechanical elements int£> t#e train of mechanism 
which connects the axle with the seed slide of a planter, by which the num- 
ber of hills planted may be indicated on a dial with which it is combined. 
This Implement is quite ingenious, but cannot be fully explained without an 
engraving and lengthy description. 

Cotton Planter.— John A. Pope and William L. D. Pope, of Charlotte, 
N. C— This invention has for its object to furnish an improved machine for 
planting cotton seed, distributing guano or other fine fertillizers, which 
shall be simple in construction, convenient in use, and effective in opera- 
tion. Its principal features are the combination of a perforated platform, 
plates and feeder within the hopper, together with a stirrer, by which the 
seed or fertilizer is stirred up and made to pass through the holes in the 
plates on its way to the discharge spout. The seed is covered by adjusta- 
ble covering plows. 

Reversible Shade Fixtube.— William B. Hazzard, of Philadelphia, Pa. 
—The object of this invention is to permit the adjustment oi window shades 
in either direction, so that a shade can be placed opposite any one part of a 
window wherever it may be required. The invention is more particularly 
useful for photographic establishments, hothouses, etc. , where the rays of 
light are to be controlled with great exactness. It consists in the arrange- 
ment of a sliding spring roller supported on wire tracks and connected 
with a cord, whereby it can be drawn up, while the lower end of the shade 
has another cord, whereby it can be drawn down. 

Calendae.— Robert C. Ogden, of New York city.— This Invention relates 
to calendars which have a sheet, leaf, or tablet for each month, hinged or 
fastened together and to the back, so that any one month may be exhibited 
to view by dropping that or another leaf, sheet, or tablet down ; and it con- 
sists in forming the hinge er connectingdevice of a single wire, bent at the 
ends into loops of a peculiar lorm standing at right angles to the wire. By 
this construction, the calendar will rest flatly against the wall when it is 
hungup, and the sheets can be attached and moved much easier than it 
plain rings were used. 
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Boot fob Houses.— Patrick Murray and Frederick Koch, of Morrisania* 
N. Y. —This invention has lor its object to provide a yielding but neverthe- 
less powerful boot for horses, whereby the muscles and tendons in the low- 
er limbs near the hoof will be protected. A strap is made of leather, or 
other suitable material, long enough to fit around the horse's leg, and as 
wide as the section to be protected is long. A cushion is formed in the 
Btrap, and a section of rubber er other equivalent elastic material also se- 
cured therein. The cushion, which is made of suitable Boft material, pro. 
jects on the inner side of the strap, and is, by means of the elastic, drawn 
against the portion of the horse's leg which is exposed to the strain. Being 
thus held in contact with the parts most exposed, the cushionserves to brace 
or sustain such parts and protect them irom injury. The strap is, by buckle, 
buttons, or otherwise, fastened around the horse's leg." The elastic makes 
it also self sustaining. The device can alsobe used as an " interfering boot," 
to prevent the animals from injuring their limbs by striking them against 
one another. 

Apparatus fob Temporarily Increasing the Pbessube in Gas Pipes. 
—GeorgeS. Dunbar, oi Pittsneld, Mass.— This invention furnishes an im- 
proved device for attachment to the pipe leading from the gas holder to the 
street main, or from the street main to the building, to enable the pressure 
to be temporarily increased. The drip box or trap attached to the main 
pipe is provided with a valve and a compressing apparatus in the following 
manner: The end of the part of the pipe that leads to the gasholder is pro- 
vided with a valve which opensinto the drip box. With the top of the drip 
box is connected an open pipe which passes up the central part of a cup or 
receiver, in which is placed water or other liquid to serve as a seal to the 
open bottom of a gas holder placed in it. With this construction, when the 
holder is raised, it will be nlled with gas atthe same pressure as it has in the 
main holder and in the pipes. When the holder is forced down, the gas in 
the holder will be forced out, closing the valve and temporarily increasing 
the pressure in the pipes, so as to operate as a device for lighting and ex- 
tinguishing street lamps and burners. 

Door Check.— William Overton CUugh, oi Lexington, Ky.— This inven- 
tion has for its object to furnish an improved device for checking a door 
when opened, and holding it while open, so that it cannot swing about and 
slam. The box or case of the device is made in two parts. One part is made 
thick, and is recessed to receive a catch bar. The other part ismade thin^ 
and is designed to cover and protect the catch bar. The inner end of the 
catch bar is rounded oft, and fits into a round recess in the body of the thick 
part. Upon the forward side of the catch bar are formed two catches. The 
forward side of the forward catch is inclined, so that when the door strikes 
against it the catch bar maybe pushed back, allowing the door to pass the 
catch. The other or rear projection is intended to stop the door after it 
has passed the first catch. Upon the forward end of the catch bar is formed 
a toe piece, which projects through a slot in the end oi the case, so that the 
catch bar can be readily pushed back with the foot to release the door and 
allow it to be Closed. The catch bar is held iorward by a coiled wire 
spring. The case should have holes or lugs to receive the screws by which 
it is secured to the floor. The door has a small metallic plate attached to it, 
projecting a quarter or half an inch, which is designed to operate upon the 
catch. This enables the hold* r to be made smaller, and consequently 
cheaper, than it could be if it had to operate upon the body of the door it- 
self. 

Land Roller.— Holloway W. Matthews, of Frenchtown, N. J.— This in- 
vention relates to a new manner ot connecting the back frame oi the third 
roller £0 the main or front frame holding the two iront cylinders of a land 
roller. The object Is to permit the application of a limbered tongue, where- 
by much strain is taken from the horses* necks. An L shaped bar connects 
the front and back frames. This bar has along horizontal arm which is 
Bwiveled in the middle of the front frame, and extends backward under the 
middle of the back frame. A short vertical arm projects upward irom the 
same, and is swiveled in the front of the back frame. This arrangement 
permits the frame to swing to either side on the short arm, and to incline to 
either side on the long arm, while vertically it is rigidly connected with the 
front frame. Up and down the frames will swing as though the two were 
one. while in every other direction the back frame has independent play. 
The tongue can therefore be hinged to the frame. 

Lifting Jack.— R. T. Smart and R. T. Smart, Jr., of Troy, N. Y.— This 
invention consists of a stand, of any suitable kind, with a long vertical slot 
in the upper part, and a series of transverse notches in ote side crossing 
the slot. A lifting bar, having one end fitted to work ireely in the slot, is 
connected, by a pivot pin, with a pair of links, one on each side, which pin 
projects at each end beyond the links to lie in the notches. These links ex- 
tend downward in the slot, and through to the other side,and have a lever 
suspended in the lower ends by a pin projecting at the ends to bear against 
the side oi the stand, opposite the one having the notches, to hold the lever 
against being forced back by the weight. The short arm of the lever curves 
upward slightly, and is rounded and shod with a metal strap or plate to act 
against the lower side of the liftingbar, which lies upon it. The liftingbar 
has a notch on the under side, into which the end oi the lever comes when 
the load has been lifted high enough, and by which the lever is locked self 
actingly, to sustain the load without other fastenings, but so as not to pre- 
vent being unlock ed or disconnected readily when the load is to be let down 
again by the raising of the long arm of the lever. The lifting bar and lever 
are readily adjusted to the hight of the axle or other load to be lifted by 
shifting the pin to the different notches. 

Ash Sifteb.— George F. Millard, of Pittsfleld, Mass.— This invention con- 
sists of a wide flat bottomed sieve, with oval sides and open top, suspended 
on a cranked shaft, which drops, through slots, from the top of a case into 
bearings in two sides of the case, low enough for a cover oi the case to 
close down and confine the dust while the sifting is going on. When the 
ashes are sifted out, the sieve is taken out of its case to empty the coal re- 
maining in it. The ashes which accumulate in the bottom of the case are 
discharged through the top from time to time, as required, by turning the 
case over. The sieve is swung iorward and back by the crank, and, by rea- 
son oi its flat bottom and oval sides, gives a quick forward and back mo- 
tion to the contents, and as quickly arrests the same by the oval sides in a 
manner well calculated to do the work quickly. 

Lamp Snuffeb an^d Extinguishes.— Marcus L. Battle, of Bainbridge, 
Ga.— This invention^ consists of a snufllng blade, which is mounted on the 
top of the vertical portion of a cranked wire pivoted near one of the nar- 
row sides of the wick tube, ih the vertical plane of the largest diameter of 
Baidtube, and having a handle portion projecting outward from the base oi 
the lamp top for swinging the blade over the top of the tube and back again 
for snuffing it when required; the wick being first drawn down slightly, so 
that only the completely burned portion will be snuffed off. The extin- 
guisher consists of a little plate hinged to the rear of the snuffing plate, 
and curved on the other edge, so that when the snuffer plate is moved over 
the top of the tube it will swing upward, unobstructed by the cone of the 
burner, to the. horizontal plane of the snuffer and be moved over the flame 
bo as to extinguish it ; and when the snuffer is moved back the said extin- 
guisher will swing down again, so as not to strike against the cone or the 
supports thereof, and thereby obstruet the complete withdrawal ot the 
Bnuffer. 

Bread Cuttee.— Samuel H. Martin and John S. Williams, of Mount Ver- 
non, N. T.— This invention has for its object to furnish an improved bread 
cutter, simple in construction and effective in operation, enabling the fresh- 
est and softest loaves to be easily and smoothly cut, and which may be also 
used to contain knives, forks, spoons, or other articles required about a ta- 
ble ; it consists of a rectangular box, which is divided into three compart- 
ments by partitions. The rear partition extends up to the top of the box, 
and to its upper edge is attached a narrow board, to the edges of which 
are hinged the covers. To the front cover, near its rear or hinged edge, is 
attached a flange to rest the loaf of bread against while being cut. In one 
Bide of the box is formed a narrow compartment to receive the knife, the 
edge of which is concaved. To the forward or free end of the knife is at- 
tached the handle by which it is operated. The rear end of the concave 
edge of the knife is made with a sharp angle, which may be forced through 
the crust in beginning the cut. The rear end of the knife is made wide, and 
to the opposite sides of its lower part are pivoted the lower ends of two 
Bhortlparallel bars, the upper ends of which are pivoted to the sides of the 
oards that form the knife compartment or slot near their upper edges. 
This construction gives the knife a free movement, enabling it to operate 



upon the bread with a drawing cut. The device may also be used tor shav- 
ing dried beet, which may be cut readily and quickly by giving the knife a 
sawing movement. 

Cab Coupling.— CourneyS. Servoss, of Wilmington, N. C— This inven- 
tion consists oi a pair of jaws within the drawhead, closing together or 
nearly so behind their pivots by the action of springs to engage behind the 
shoulders of the coupling bar, which couples with them self actingly when 
the head and shoulders are forced in beyond the end Of said jaws. These 
jaws are bo pivoted incavities in the drawhead that the drawing force is 
expended on said cavities and not on the pivots of the jaws, and they are 
provided with arms projecting through slots in the sides of the drawhead, 
which are acted on to open the jaws and uncouple the car by inclines on 
vertical bars hanging one on each side of the drawhead from a cross bar, 
to which a lever is attached extending toward the side of the car, where 
it can be reached without entering between the cars ; and this cross head 
rests by a vertical rod on the end of the coupler to hold it level to enter the 
drawhead of another car ; also, to cause the uncoupling of the cars self act- 
ingly in case one runs off. -* 

Balanced Slide VALVE.-'-Charles H, Hutchinson, of Concord, N. H.— 
This invention relates to that class of balanced valves which are made in 
two parts, one working on the valve seat and the other on the under .side of 
the top of the steam chest, to prevent too much down pressure, and one of 
the parts working in and out of the other steam tight. The first part of the 
invention consists in having the parts of the valves thus working together 
of rectangular form, corresponding to the flanges, so that the down press- 
ure will be alike throughout the valve from erfd to end. The second part 
consists of a novel arrangement of the pa'c king for said parts, whereby it is 
adapted to such forms, and may be accurately fitted in a simple and econo- 
mical manner; and the third part consists of the application of an exhaust 
valve, which opens to withdraw the steam from the interior space of said 
slide valve in case the packing leaks, but which closes when steam is shut 
off and the engine continues to run. 

Tobacco Box.— Wilson C. Thomas and Edwin T. Pilkinton, Richmond, 
Va.— The invention consists of a tobacco box having body formed of a 
cylindrical sheet of isimglass, and bottom and top of stiff paper, flanged so 
as to embrace and support the body. It forms a box cheap, easily made, and 
yet strong enough to bear handling and transportation. 

Soldering Ikon.— Herrman S. Saroni, Cincinnati, Ohio. —The invention 
consists in providing a soldering iron with a hydrocarbon reservoir, a 
vaporizer, a combination socket, and means for exp'elling the fluid in the 
'reservoir by elastic force. 

Soldering Ieon.— John A. Tillery, Baltimore, Md.— The invention con- 
sists in centering the soldering tool with a rod which has an end tube pro 
videdwith a side aperture, so that while the soldering tool is itself enabled 
to move in a perfect circle, the air froru within the can can still freely 
escape. 

Peep aeing Horse Radish.— Joseph D . Husbands, Jr., St. Louis, Mo.— 
This invention consists of a new article of manufacture for food, medicinal, 
and other purposes, the same being desiccated and powdered horse radish, 
either alone or in combination with other condiments of salt, pepper, mus- 
tard, ©r spices, or other articlesthat will improve its flavor. The roots are 
desiccated in any approved way, and then ground or pulverized by any 
approved means, and packed together with the said condiments or not, 
as wanted. 

Wash Basin.— Jordan L. Mott, Mott Haven.N. T.— This invention con- 
sists of a water closet and wash basin combined in one apparatus for use in 
prisons. The water closet basin and the wash basin are hinged together so 
that the wash basin rests on the top oi the water closet basin and forms the 
cover thereof when in the position for washing; but when the water closet 
basin is to be used, the wash basin swings up and backward. This plan is 
calculated to economize considerably in the cost of plumbing, and simplifies 
the apparatus considerably, which is desirable for prisons and institutions. 

Pipe Weench.— William C. Westerfield, Fairbury, 111.— This invention 
relates to a new self acting wrench for cylindrical bodies, and consists in the 
combination of serrated jointed jaws with a slotted shank in the operating 
lever, wherein the end of one of the jaws is allowed to slide and to thereby 
obtain the desired self adjustment. When the lever is-moved upward it 
brings the serrated inner faces of the jaws nearer together, thereby grasping 
whatever Object is between them, be the same cylindrical or of other iorm. 
The motion being continued, the object will be turned with thainstrument, 
as intended. When the instrument is reversed, it will operate wheztihe lever 
is swung downward. The invention is also applicable to the moving of 
railroad cars and other purposes. 

Baby Walkeb.— George Euell, Guttenburg, N. J.— This invention relates 
to a new construction of baby walker, and consists in making the same oi 
two jointed annular frames connected by upright stays. Each of the rings 
is made in two equal parts, that are hinged together and locked at their 
opening ends by suitable spring catches. The lower ring is supported on 
legs which are rigidly connected with it, and which may also extend up to 
the upper ring. Caster wheels are applied to the lower ends of the legs. A 
handle, cushioned at the-ends, is applied to the upper ring. A seat is con 
nected with the lower ring, and made vertically adjustable, by means of a 
, screw, to the size of the child. The rings are swung open whenever the child 
is to be inclosed, and are then locked together, confining the child, but 
allowing it full freedom of motion and action. 

Masking Pot.— Jerome L. Tarbox, New York city.— This invention has 



for its object to furnish an improved marking cup, and is so constructed as 
to serve as a can for the ink and a cup formajk'ing. Over the ink reservoir 
is a sponge compressed between two perforated metal plates. On this the 
brush may be rubbed when required,while the superfluous ink flows through 
into the reservoir. It is a convenient article. 

Fuse.— George F. James, Manchester, England.— This invention relates to 
an improved fuse and a machine tor making it, which cannot be explained 
in detail without the aid of a drawing. A machine similar to the ordinary 
circular braiding machine is employed, and is supplied with a hollow cen- 
tral spindle, above which is a self acting feeder for placing the powder or 
other explosive compound in the interior of the braid. The work is drawn 
down the hollow spindle, instead of being passed upward as in ordinary 
braiding. 

Steam Generator.— William V. McKenzie, Rahway, N. J.— This inven- 
tion consists oi a vertical cylinder boiler with vertical flues mounted in a 
sheet metal cylindrical shell with a furnace below ; the cylinder is larger 
than the water boiler, so as to have an annular fire space surrounding it ; 
the shell is jacketed on the sides above the surface and at the too, to econo- 
mize the heat; the whole constitutes a simple, cheap, and efficient portable 
steam generator for cooking food for stock, and for other purposes. 

Handle Strap for Traveling Bags.— Arthur Alexandre, New York 
city.— This invention has for its object to furnish an improved fastening for 
the handle strap for which letters patent were granted to the same inventor 
September 26, 1871. The strap is secured to the bag by rings, and is long 
enough to pass over the shoulder. In the center is a short length of 
strap to make the handle part thicker, and at each end of the thickened 
part is secured a short strap at right angles to it. The end parts of the long 
strap are doubled and carried through the rings up to the middle, forming a 
triple ply. The short straps are then passed round the long strap and fast 
ened by eyelets to buttons on the long strap. To change the st; ap from a 
hand strap to a shoulder strap, all that is necessary is to unfasten the fasten- 
ings, when the weight oi the bag will draw the folds of the strap through 
the rings, and expand it to its entire length. 

Railway Tie.— Edward J. Fenn, of Medina, Ohio.— This invention has 
for its object to furnish an improved railroad tie, which shall be so con- 
structed as to form a continuous road bed, which shall be stronger and more 
durable, than ordinary and form a smoother track; it consists in the con- 
struction following: Two inch planks of the length of ordinary ties are 
set on edge and arranged in pairs, the ends oi the planks of each pair being 
securely bolted or spiked to the opposite sides of blocks twelve inches long. 
The outside planks of each adjacent pair are bolted or spiked to the opposite 
sides of blocks eighteen inches long, which are arranged upon the line of 
the rails, and are designed to have the rails bolted to them. This tie would 
have much more ground surface than the ordinary tie, and would conse- 
quently be much less liable to settle or get out of place. 
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MUNN & CO., Publishers of the Scientific American 
have devoted the past twenty- five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ad themselves oi their services in procuring patents, and many millions o i 
dollars have accrued to the patentees whose specifications and claims they 
iiave prepared. No discrimination against foreigners ; subjects oi all coun- 
ries obtain patents on the same terms as citizens. 

How Can I Obtain a Patent 1 

the closing Inquiry in nearly every letter, describing some invention 
which comes to this office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
application consists of a Model, Drawings, Petition, Oath, and full Specifica- 
tion. Various official rules and formalities must also be observed. The 
effDrts of the inventor to do all this business himself are generally without 
suscess. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
a sain. The best plan is to solicit proper advice at the beginning. It tne 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure JUy Invention 1 

This is an inquiry which one inventor naturally asks another, who has had 
so ne experience in obtaining patents. His answer generally is as follows 
aad correct: 

3onstruct a neat model, not ever a foot in any dimension— smaller if pos- 
sible— and send by express, prepaid, addressed to Monn& Co., 37 Park Row 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as to 
its patentability, free of charge. Qr, if you have not time, or the means at 
hand, to construct a model, make as good a Pen and ink sketch oi the im- 
provement as possible, and send by mail. An answer as to the prospect oi a 
patent will be received, usually by return of mail. It is sometimes best to 
have a search made at the Patent Office ; such a measure often saves the cos - 
of an application for a patent. 

Preliminary Examination* 

In order to have such search, make out a written description of the inven - 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mall, addressed to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special' 
9earch is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

To JHake an Application for a Patent* 

The applicant for a patent should furnish a model of his invention, if sus- 
ceptible of one, although sometimes it may be dispensed with ; or", if the in - 
vention be a chemical production, he must furnish samples of the ingredients 
of which his composition consists. These should be securely packed, the 
nventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of Munn & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 

Caveats* 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern- 
ment tee fof*aoaveat is $ 10. A pamphlet of advice" regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New 7ork. 

Reissues* 

A reissue is granted to the original patentee, his heirs, or the assignees c f 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake wisnout any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
Quitenieafes of the law, as in original applications. Address Munn & Co. 
37 Park Row, for tall particulars. 

Trademarks* 

Any person orfirm domiciled in the United States, or anyfirm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn <& Co., 37 Park Row 
New York. 

Design Patents* 

Foreign designers and manufacturers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from' 
fabricating or selling the same goods in this market. 

A patent for a design maybe granted to any person, whether citizen or 
alien, tor any new and original design for a manufacture, bust, statue, alto- 
relievo, or bas relief; ally new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwiso- 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For" 
iull particulars se$£ for pamphlet to Munn & Co., 37 Park Row, New York. 

Rejected Cases* 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

European Patents* 

Munn & CO. have solicited a larger number oi European Patents than 
any other agency. They have agents located at London, Paris, Brussels 
Berlin, and other chief cities. A pamphlet, pertaining to foreign patents 
and the cost of procuring patents in all countries, sent free. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honesi opinion. For 
such consultations, opinions, and advice, no charge ta mode. Write plain ; 
do not use pencil, nor pale ink : be brief. 

All business committed to our care* and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and for" 
pamphlets of instruction and advice, 
Address 

MUNN & CO,, 
PUBLISHERS SCIENTIFIC AMERICAN", 

87 Parte Row, New York* 

OFFTCH IN WASHINGTON-Corner F and 7th street* opposite 
Patent Office. 
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[OFFICIAL.] 

Index of Inventions 

For which Letters Patent of the United States 
were granted 

FOR THE "WEEK ENDING MAY 21, 1872, AND EACH 
BEARING THAT DATE. 



Acid, manufacture of sulphurous, N. P. Aken ... .. ....127,008 

Air, apparatus for carbureting, H. G. Dayton 127,031 

Auger, earth, X . Earle 126,941 

Bag holder, Vance and Rogers 127,122 

Bath apparatus, medicated, J. Davenport 126,878 

Bayonet scabbard, E. Rice 127,104 

Bed bottom, spring, D. McMurchy 126,977 

Bed bottom spring, L. Hull 127.057 

Bed bottom, G. D. Leonard 126,970 

Bed, sofa, M. Crosby 127,029 

Bedstead, invalid, C. G. Kuhn 127,070 

Bell, gong, etc., striking apparatus for, C and G. M. Stevens 126,992 

Bell shifter, W. H. H. Sisum 127,109 

Beton, hydraulic, J. Drevet 126,940 

Billiard cushion of rubber and gutta percha, J. Murphy, (reissue).... 4,912 

Blind for house, inside, Wright and Thompson 127,006 

Boat, machineryfor propelling, E. Savage 126,906 

Bolt for barn door, etc. W. Campbell 127,024 

Book holder, C. Phelps 126,901 

Boot jack, H. Crocker 126,876 

Boo ts and shoes, heel for, I. Banister 127,013 

Boats and shoes, manufacture of heel stiffener for, J. R. Moffltt 127,093 

Boring machine, earth, C. Vernier 127,124 

Boring machine, C. E. Pierce , 126,902 

Bracket, stair rail, J. C. Kelley .. . . . 137,066 

Brass or alloy of copper to iron or steel, welding, G. R. Meneely 126,894 

Brick kiln, S. M. Hamilton 127,050' 

Bridge and other structures, A. Bonzano ,. 127,017 

Brush holder, dust pan, W. M. Conger 126,931 

Brush, dust, G. G. Finn .-... 126,945 

Buckle, belt, P. M. Haas 127,018 

Buckle, tug, J. C. Barrows , 126,920 

B ug collector , potato, R. P. Main. . ..„'......:...- 127,079 

Can, paint, J. F. Drummond 127,034 

Can, transportation oil, J. C. Moore 127,092 

Car starter, W. M. and W. E . Stratton 126,993 

Car coupling, H. E. Marchand 126,973 

Carbureter, J. B. Fish 127,039 

Cards, mourning for show, B. T. Harris. 126,885 

Carriage spring supporter, N. A. Newton 127,096 

Carriage wheel. J. A. Johnston 127,063,127,064 

Carriage propeller, G. T. Palmer 126,900 

Carriage seat, S. P. Grab am, (reissue) 4,908 

Carriage axle, gage for setting, L. Taylor 126,995 

Cartridges, etc., implement for loading, H. B. Hooker 126,962 

Cartridge shells, die for making, J. Gardner 126,949 

Carving machine, B. J. Tayman 126,994 

Cement manufacturer of hydraulic, D. O. Saylor 126,989 

Chair back, and cradlo end, T. W. Moore 126,978 

Chair, easy, D. S. Rice 126,984 

Chair seat, G. Gardner 127,044, 127,0*5 

Chair, folding rocking, C. K link 126,969 

Churn, R. Daniels 127,030 

Cigar machine, R, W. Heywood 126,560 

Cigar mold, machine tor making, M. H. Heimerdinger 126,957 

Clamp, J. F. Metz 126,896 

Clothes, device to aid in ironing 126,915 

Column, wrought iron, A. Bonzano 127,019 

Compound for sewing machine, lubricating, P. Held 126,687 

Compeund for the cure of cholera in hogs, etc. , J. and M. J. Holton 126,961 

Cornsheller.F. C. Whiley 127,127 

Corn sheller and separator, B. and D. H. Harnish 127,051 

Countersink, L. H. Hunt 126,963 

Crockery ware, heated molds for forming, Leak, Moore, and Taylor 127,074 

Crutch, L. Crandall 127,028 

Cultivator, A. B. Springsteen 126,991 

Curtain cord clamp, G. W. Bishop 127,016 

Door securer, S. A. Pool. 126,903 

Drill, chuck for holding, W. £. Stevens 126,910 

Drilling machine, Worcester and Prentice 127,132 

Drop light coupling, R. L. Roeschlaub.... 127,105 

Dye from aniline, manufacture of, R. Pinkney 127,102 

Dynamometer, recording, L. Miller • 127,0. 8 

Ear, apparatus for applying medicines to the, S. Van Etten 127,123 

Electrical spark, apparatus for lighting gas by, J. Vansant. 127,000 

Elevating material for building, apparatus for, M. F. Lyons 126.SE0 

Elevator, Darling and Bones 126,935 

Elevator, ice, T. C. Wolking 127,131 

Elevator and carrier, hay, J. H. White 127,003 

Engine, relief valveforflre, A. F. Allen 127,009 

Engine, oscillating valve for steam, W. B. Kenneday 127,069 

Engine, etc., circulation- valve for steam, R. Pallett • 125,982 

Engine, piston rod for steam, J. F. Carll 127,025 

Equalizer, three horse, A. L ., G. J. , and T. N. Thomas 125,998 

Eyeleting machine, J. E. Wiggin 126,916 

Faucet, H. G.Whitaker .' 127,128 

Feed box and stanchion, combined, W. I. and J. W. Harris 126,886 

Fence, A. A. Garver '. 126,950 

Fence wire stretcher, D. J. Denmark and P. P. Hill 126,939 

Fence, E. Kyes 127,071 

Fence post.H. S. Palmer \ 127,099 

Fence, flood, W. R. McFarland 127,033 

Fertilizer, J. P. Crutchfield 126,933 

Fertilizers, etc., treatment of phosphates for, N. A. Pratt &G. Lewis 126,904 

Filter, J. Brady 126,926 

Fireplaoe, damper for, J. Bridgham 126,927 

Fire kindling, J. W. Kenneday 127,068 

Fish Norwood, process for preparing, I, L. Stanley 127,115 

F lour bolt, Davies and Gerrard 126.936 

Fork, horse hay, J. R. Benedict 126,866 

Furnace, rotary puddling, J. Davies 126,937 

Furnace, steam boiler, M. A. Foster 126,946 

Furnace, boiler, H. R. Ives 126,965 

Furnace and cooking stove, heating, B. McConnell 127,082 

Gas, apparatus, sealing dip pipes of, J. R. Farnum 127,035 

Gate, H. Brouse 126,928 

Gate.N. B. Helm .< 126,958 

Gin saw teeth, manufacture of cotton, T. C. Craven 126,875 

Grain binder, N. B. Fassett 127,036 

Harvester. N. A. Baker 126,919 

Harvester, S. Crawford 126,932 

Hay gatherer, A. S.rean , 127,116 

Heater for steam boiler, feed water, J. Rodgers 126,988 

Hitching post, J. Melchers 127,085 

Hoe and rake, combined garden , G. W. Lockwood 127,077 

Hoisting apparatus, F. H. Hambleton 127,049 

Hoop poles, machine for splitting, J. Penney 126,983 

Horse power, H. B. Larzelere 127,072 

Horse power, O. O. btorle 126,912 

Horse's tail, protector for, C. A. Warren 127,00.' 



Ice tongs, E. Bacher 127,012 

Iron, process of preserving, W. H. Sterling 126,909 

Iron, reducing the ores of, T. S. Blair 126,922 

Iron and steel from iron sponge, manufacture of wrought.T. S. Blair 126,923 

Iron sponge, T. S. Blair 126,924 

Kiln, H. Aken 127,007 

Knobs to their spindles, attaching, Gill and Baker 127,046 

Knobs to their spindles, attaching, E. M. and J. E. Mix 127,089 

Lamp cooking apparatus, J. G. Covey 126.874 

Lamp, hydrostatic, E. D. Kendall 127,067 

Lamp, Silber and White 127.108 

L amp, hydrostatic safety, H. S. Whitfield 127,004 

Last, shoe, W.J. B. Mills 126,896 

Latch, door, S. W. Skinner 126,907 

Leather, mode of covering rounded articles with, J. H. Osgood 127,098 

Lightning rod, J. M. Mott 127,094 

Lock, permutation, J. T. Taylor 127,117 

Loom, J. Hillsley 127,055 

Medical compound, W. H. Barker 127,014 

Medical compound. H. D. and I, D. Jewett 127,060 

Medical compound, G. D. H. Gay 126,882 

Medical compound or bitters, J. Frechette 126,948 

Medical compound, J. H. Wilson 127,005 

Metal bars, machine for upsetting, A. Kloman, (reissue) 4,911 

Meter, water and gas, a. and W. Guthrie 126,951 

Meter, water, E. Marsland 126,974 

Meter, water, H. Olney ^, 126,981 

Milk cooler, E. L. Matteson ;r. .-. 127,081 

Mill, feed, G. W. Gibson 126.883 

Miter box, c. Caton 126,873 

Mop head, A. Field 127,037 

Packing, manufacturing india rubber piston, I. B. Harris 126,953 

Packing for steam engine, manufacture of, J. Glanning, (reissue). . . 4,907 

Packing for journals, lubricating, J, T. Robinson 126,987 

Packing, piston and valve rod, G. Tetley and C. D. B. Fisk 126,997 

Paste, preserving and making, G. G. Noah 127,097 

Pavement, wood, M. Flanigan 126,881 

Penholder tip, EC M. Somers '.. 127,113 

Pencil, lead, T. H. Miiller 126,980 

Photographic lens, R. Morrison: 126,979 

Pipe elbows, machine for making, L. C. Goodale 126,884 

Piping, machine for making, J. Ayr es 126,864 

Plane, b'ench, M. Chittenden. 127,026 

Planter, seed, A. Richards 126,985 

Plow, draft attachment to, S. H. Dailey 126,934 

Plow, B. F. Baker 126,865 

Plow, J. S. Hall. 126,952 

Plow, wheel, W. C. McCook t 126,976 

Plow, H. B. Smith 127,110 

Poke, animal, I. W. Sherwood 127,107 

Printer's block, use of caseine for making, T . J. Denne 127,032 

Pruning shears, D . Keethler 126,888 

Pump reel, sand, H. T. Huntj 127,058 

Pump, steam vacuum, J. M. Morehead 126,898 

Pump handle bracket, D. S. Messier 127,087 

Punching machine, O. Smith 127,112 

Rack, clothes and hat, O. F. Burgess 127,022 

Rasor strop, S. M. Briggs ■, 126,870 

Reel, vel vei , P. Jiirgens 126,967 

Roaster, coffee, G. W.Merrick 127,0i6 

Rope, machine f or untwisting and carding, J. Blick 126,868 

Rope band, coupling for, H. Babcock 126,918 

San* and gravel separating machine, N. J. Keller... 126,968 

Sash holder, A . Maxwell 126,891 

Sash holder, W. Patton 127,100 

Sash balance, B . Frazee 126,947 

Sash holder, I. B uckman 126,872 

Sash holder, C. B. Clark 127,027 

Saw teeth, circular, N. Johnson 127,061 

Saw mill, N . Johnson , 127,062 

Saw, pulley for band, W. H. Doane... 127,033 

Saw mill, dog for, D. Chase 126,930 

Sawing machine, Schaumloeffel and Davis 127,106 

Saws, machine for dressing the teeth of circular, J. Lough 127,078 

Screen frame for window, J. Jackson 126,966 

Sewing machine, treadle f or, G. Lowden 126,889 

Sewing machine, J . Speirs 127,114 

Sewing machine, A. Stocker 126,911 

Sewing machine, rufiler tor, E. J. Toof 126,913 

Sewing machine, motor for, C. L. Wilcox 127.129 

Sewing machine case, G. Heck el. , 126,956 

Sewing machine, corder for, H. Horn (reissue) 4,909 

Sewing machine, W. G. Beckwith 126,9,1 

Sewing machine, bobbin winder for, G. A . Brady 126,925 

Sewing machine, corder for, Price and Harris 127,103 

Sewing machine, hemmer for, S. A. Gage 127,043 

Sewing machine, tuck marker iur, R. G. Bush 127,023 

Sewing machine, thread cutter for, M. Harris 127,053 

Sewing machine, hemmer and tucker for, W. N. Martin. 127,080 

Sheave for wire rope, R. Long 126,971 

Shoes, machine for goricg, C. D. Bigelow 127,015 

Shoes, manufacture of , J. E. Hayes 127,054 

Signal box, fire alarm, G. Floyd 127,041 

Signs, illuminating, C. F . Jacobsen 127,059 

Skating wand, K. S. Todd 126,999 

Soda water apparatus, attachment to, M. S. Andrews 127,917 

Soldering iron, H. S. Saroni 126,905 

Soldering tools, beating plate for heating, L. McMurray 127,0S4 

Soldering tool, J. A. Tillery 127,119 

Soldering tool, Tillery and E wait 127,120 

Soles from sides of leather, method of cutting, S. Boyd 127,020 

Spark arrester, J. R. Moflatt 127,091 

Spinning frames, tool for grooving the rings of, C. E. Trowbridge. . . 127,121 

Stalk chopper, A. Richards. 127,986 

Stand, pickle and cruet, T. Leach 127,073 

Steam trap, J. M. Morehead 126,899 

Stone, etc., rotary cutter for molding, R. Ardrey 127,011 

Stool, folding. C. B. Turnbull 126,914 

Stove, heating, E. B. Smith 126,990 

Stove pipe fitter, W. Volk 127,001 

Swing, baby, Wygant and Paulison 127,134 

Table rail, extension, L. Lotz 126,972 

Telegraph, printing, J. E. Smith 127,111 

Thrashing and separating machine, field, J. G. Mehler, Jr 126,897 

Tiles, machine for finishing drain, A . L. Brown 126,929 

Tilting machine, B. Mathews 126,975 

Tin scrap, utilizing, E. Hirschberg 127,056 

Tobacco box, Thomas and Pilkinton 121,118 

Toy pistol, Haviland and Gunn 126.954 

Trunk fastener, B. Andrews 127,010 

Trunk, device for locking and strapping, J. K. M ayo 126,892 

Tubes, blast device for facilitating the welfting of ends for, J.Doyle 126,880 

Tunnelling machine, A. W. Von Schmidt 127,125 

Turntable for changing car truck, Newberry, Dean, and McMillan 127,095 

Turntable for pivot bridge, A. Bonzano 127,018 

Tweer for forge, etc., water, J. Frearson 127,012 

Type setting machine, J. W. Farnham 126/'44 

Valve, flexible lip foHiied, E. Field 127,038 

Vapor from hydrocarbon, burning, J. Kidd, (reissue) 4,910 

Vehicle, spring coupling for.H. P. Dolson , 126,879 

Vehicle, fifth wheel for, S. Moreland 127,093 

Vesselin port, method of ballasting, Demartini and Chertizza 126,938 

Vessel, mast and spar for, W. T. Griffenberg 127,017 

Wagon, spring seat for, G. W. Bennett 126,867 

Wagon, end gate for, C. W. Falleck 126,913 



Wagon axle.H. T. Briggs , 127,021 

Wagon brake lock, S. S. Hurlbut 126,964 

Washstand and writing desk, combined, J. J. Arnaud 126,863 

Washing machine, M. F. Mclntyre 126.893 

Washing machine, J. K. Leedy... 127,075 

Washing-machine, N. T. Worthley 127,133 

Washing machine, E. Willcox 127,130 

Washing machine, W. F. Harper 127,052 

Watch, dust protector for, P. M. Statzell 126, 9C9 

Water main, tap for, J. F. Brien 126,868 

Water meter, W. O. Wakefield 127,126 

Water wheel, E. G.Libby '127,076 

Water wheel, W. A. Terry 126,996 

Water wheel, W. A.Crowell 126,877 

Wheelbarnow, dumping, G. H. Kanmacher 127,065 

Whip socket, M. Flannigan 127,040 

Whip socket, C. A. Flesche 127,135 

Windmill, E. Heath 126,955 

Windmill, Buck and Smith 126 ,87l 

Zinc, forming stamped articles from sheet, A. T. P.rkins 127,101 

DESIGNS PATENTED. 

5,860.— Carpet.— J. Barrett, New York city. 

5,861.— Sewing Machine Bed.— W. G. Beckwith, Newark, N. J. 

5,862.— Carpet.— E. Demouasy, Paris, France . 

5,863.— Cooking Eange.— J. Magee, Chelsea, Mass. 

5,864.— Oil Cloth.— C. T. and V. E. Meyer, Lyon's Farms, N. J. 

5,865 to 5,872.— Floorcloths.— C.T. andV. E. Meyer, Lyon's Farms, N. J. 

5,873.— Tea Service.— W. Parkin, Taunton, Mass. 

5,874 and 5,875.— Hitching Post.— R. Wood, Philadelphia, Pa. 



TRADE MARKS REGISTERED. 

-Yeast.— Fleischmann & Co., Jliverside, O. 

-Table Sauce.— Halford Sauce Company, Boston, Mass. 

-Small Beeb.— J. N. Hammond, Wayland, Mass. 

-Oiling Apparatus.— S. Hutchinson, Jr., Salem, Mass. 

-Tea.— S. A. King,New Totk city. 

-Printing Presses.— V. E. Mauger, New York city. 

-Oils, etc.— J. C. Moore & Co ., Philadelphia. Pa. 

-Clothing and Furnishing Goods.— J. Seligman, Pontiac, Mich. 

-Soda Water.— S. F. Simes, Philadelphia, Pa, 

-Whisky.— E. Walters, Baltimore, Md. 

-Druggists' Sundries.— R. H. Watson, Philadelphia, Pa. 

-Paint Dryer.— A. Wheeler, Boston, Mass. 



SCHEDULE OF PATENT FEES : 

On each Caveat $10 

On eacb Trade-Mark $25 

On filing eacb application for a Patent, (seventeen years) $15 

On Issuing each onginalPatent — $20 

On appeal to Examiners-in- Chief $10 

On appeal to Com mlssioner ot Pate nts |20 

On application for Keissue $30 

On application for Extension of Patent $50 

On erantingthe Extension |j0 

On filing a Disclaimer $1U 

On an application ior DeBign (three and a half years) $10 

On an application for Design (seven years) $15 

On an application lor Design (fourteen years) #30 



for Copy of Claim, of any Patent issued within 30 years SI 

A sketch from the model or drawing, relating to such portion oj a machine 

as the Claim covers from .SI 

upward, but usually at the price above-named. 
The full Specification qf any patent issued since Nov. 20,1866 at which time 

the Patent Office commenced printing them §I1*>S«5 

Official Copies oj Drawings qf any patent issued since 1836, wecan supply 

at a reasonable cost, the price devending upon the amount qj labor 

involved and the number of views. 
Full information as to price qf drawings in each case, may be had by 

addressing 

ffiUNN & CO., 

Patent Solicitors. 37 Park Bow ( New Vorli. 



APPLICATIONS FOR EXTENSIONS. 

Applications have~been duly filed, and are now pending, for the extension 
of the following LettersPatent. Hearings upon the respective applications 
are appointed for the days hereinafter mentioned: 
20,503. -Fire Arm.-G. W. Morse. June 5, 1872. 
20,727.— Cartridge.-G. W. Morse. June 12. 1872. 
21,185,-Steam Heating. -H. G. Bulkley. July 31, 1872. 
21,194.— Cutting Miters.— S. W. Hall. July 81, 1872. 
21,207.— Reaping Machine.-C. W. and W. W. Marsh. July 31, 1872. 
21,233.— Carpet Sweeper.— H. H. Herrick. July 31, 1872. 
21,272.-Metallic Bale Tie.-I. C. Plant. August 7, 1872. 
21,286.— Tempering Wire and Steel.— H. Waterman, August 7, 1872. 
21,331.— Bracelets.— F. M. Sweet. August 14,1872. 



EXTENSIONS GRANTED. 

28,512.— Car Wheel.— S. P. Smith. 

20,238.— Sash Fastener. — F. W. Brockseiper and J. B. Sargent. 

20,233.— Working Ships' Sails.— S. Very, Jr. 

20,227— Harvester.— J. S. Troxel. 

20,227.— Harvester Reel.— J. S. Troxel. 

Value of Extended Patents* 

Did patentees realize the tact that their inventions are likely to he more 
productive of profit during the seven years oi extension than the first 
lull term ior which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may he 
extended foi seven years, ior the benefit of the inventor, or of his heirs in casa 
of the decease of the former, by due application to the Patent Ollice, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
feefor an extension is $100, and it is necessarythat good professional service 
be obtained to conduct-the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing 

MUNN & CO,, 3T Park Bow, 



FOREIGN PATENTS— A HINT TO PATENTEES. 



It is generally much better to apply for foreign patents simultaneously 
with the application in the United States. If this cannot be conveniently 
done, as little time as possible should be lost after the patent is issued, as 
the laws in some foreign countries alio jy patents to any who first make the 
application, and in this way many inventors are deprived of valid patents 
for their own indentions. It should also be borne in mind that a patent is 
issued in England to the first introducer, without regard to the rights of the 
real inventor; therefore, it is important that all applications should be 
entrusted to responsible agents In this country, who can assure parties that 
theirvaluable inventions will not be misappropriated. The population oi 
Great Britain is 31,000,000; of France, 37,000,000; Belgium, 5,000,000; Austria, 
36,000,000 ; Prussia, 40,000,000; and Russia, 70,000,000. Patents may be secured 
by American citizens in all ol these countries. Mechanical improvements 
of all kinds are always in demand in Europe. There will never be a better 
time than the present to take patents abroad. We have reliable business 
connections with the principal capitals of Europe. A large share ot all the 
patents secured in foreign countries by Americans are obtained through our 
Agency. Address 

MITNN & CO.. 

37 Park Row, N. V. 

ty Circulars, with full Information on foreign patents, furnished free. 
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RATES OF ADVERTISING. 
Back Page ------ $1*00 a line, 

Inside Page ------ 75 cents a line 

or each insertion.' 

Engravings may head advertisements at the same rate per 
I ine, by measurement, as the letter-press. 



DON'T BUY STEAM ENGINES 

Or E01LEES without first sending for "THE STEAM 
USER'S MANUAL," sent free on application to 

E. E. ROBERTS, Consulting Engineer, 

15 Wall St., New York. 



Highest Premium awarded by American Injt. Fair, 1871. 




An Indestructible Coatins for Iron, Tin and 
Wood. 

PRINCE'S METALLIC PAINT 

Is acknowledged, wherever known, to be the 

BEST & CHEAPEST PAINT 

in the market. 

N.T CENTRAL & HrDSON RlVEK R.R. Co. 

Supply Department, Albany, N. Y. , Oct. 25, 1871. 
"Messrs. Prince & Bass, 9n Cedar St., N.Y.— 

GcnU.: Oar Company have used your Metallic Paint 
for several years. Cor freight cars, car roofs and build- 
ings, it has given us entire satisfaction. Yours. &c, 

H. M. ST. JOHN, Supply Agent." 

Office of J. B. & J. M. Cornell, Plain & Ornamen- 
tal Ikon Works, New York, Nov. 10,1871. 
"Messrs. Prince & Bass— Gentlemen: We have used the 
Prince's Metallic Paint for several years, and believe it 
to lie the best metallic paint for iron work now in use. 
Yours, &c, J. B. & .1. M. CORNELL. 
Iron Works and Foundry, 135 & 143 Centre St., N.Y.'.V 
For Sale, Dry and in Oil, by the Trade and by . 

PRINCE & BASS, Manufacturers, 
96 CEDAR, STREET, New York. 

03T* All packages are marked with name and trade- 
mark. 

TUNGSTATB OF IRON OR WOLFRAM 
Ore especially Imported for Making bpst Steel, for 
Sale in lots to suit, by L. & J. W. FEUCHTWANGER, 

53 Cedar Street, New York. 

Circular Slide Valve.— To Railroad Managers and 
Othi-r Users of Steam Power. I will guaranteean addi- 
tion to the working power of any locomotive or slide valve 
engine, of one third to one half, at very small cost and no 
increase of running expenses. Tests desired everywhere. 
Circulars free. J. F. TALLaNT, Burlington, la. 



(1 ALVANIZED WIRE-50 Tons Nos. 8 & 9 
JT Gauge Galvanized Wire, in coils of about 170 lbs. 
each, is offered in lots to suit Manufacturers, at &Hcts. 
per lb. This is one cent per pound below the market 
price ; but it is a consignment which we are ordered to 
close out. LAUGHLaND & CO., 220 West Street, 
New York. 



SEC T I O NA L 

FOURNEYRON TURBINE 

FATEE WHEEL. 



The only wheel that gives full percentage when only 
one fourth yate is used. No complications. WM. J. 
VALENTINE, Ft. Edward, N.Y. Prices reasonable. 



AS. & J. GEAR & Co., Sole Manufacture) s 
• of Gear's Variety Moulding and Shaping Ma- 
chine—Gear's Paneling and Carving Machine— Gear's 
Automatic Dovetailing Machine— Gear's Car Borinsr Ma- 
chine — Gear's Universal Emery Grinding Machine — 
Gear's Stone Moulding and Paneling Machine— Gear's 
Stone Irregular Shapin gand Sawing Machine— andD eal- 
( rs in every description of Wood and Iron Working 
Machinery and Mechanical Supplies, selected from all 
makers. Special attention given to fitting out Shops 
complete. Warerooms (the largest in the United States), 
56, 58, 60 & 62 Sudbury Street, Boston, Mass. 



ORIGINAL PATENT AGENCY, 

Established 1859. We have orders directly and thiough 

our Local and Traveling Agents throughout the country, 
for the purchase of every variety of us eful Inventions. 
E. H. GIBBS & CO., 11 Wall St., New York. 

A NEW HEALTH MONTHLY, 

NOT MEDICAL. T fc »S^7offl?^K 

upon Hygienic principles, not Mkbtcal, and will teach 
yon how to Live so as to main Health, and how to re- 
gain Health. A Journal for the people.— Number I. 
just ready, price 2J cents, or $2.00 a year. Local Agents 
wanted every where. an<i ca -h commissions given. 
Address, S. R. WELLS, Publisher, 

389 Broadway, New York. 

MANGANESE— BEST BLACK OXIDE— 
for Steel Makers. Highest test ore pow'd. Im- 
ported by L. &. J. W. FEUCHTWANGER, 55 Cedar 
Street, New York. 



AMERICAN 

Newspaper Directory 
For 1872 

NOW READY. PRICE FIVE DOLLARS. 

GEO. P. EOWSLL <& CO., Publishers, 
41 Park Itow, New York. 

Can be Ordered through News-Dealers. 



PROPELLER PUMPS 

Of any capacity and elevation, without Valves. For clean 
water, sand, sawdust, &c. W. B. BUCK, Sec, 67 N. 
Front St. , Philadelphia, Pa. 



MA6IC 

New Y»ik. 



For the Parlor. Send a Stamp for a price 
list. HARTZ CONJURING- RE- 
POSITORY, No. 743 Broadway, 



BURDON IRON WORKS.— Manufacturers 
of Pumping Engines for Water Works, High and low 

Pressure Engines, Portable Engines and Boilers of all 
kinds, Sugar Mills, Screw, Lever, Drop, and Hydraulic 
Presses, Macninerv in general. HUBBARD & WHIT- 
TAKER, 10 Front St., Brooklyn, N. Y. 



AUSTRALIAN COLONIES. 
PENCRAFT & SMITH, Solicitors and Patent Agents, 
Melbourne, Victoria. Agencies in all the Colonics. 
References— New York : John Stepiienson & Sons. 

Melbourne: United States Consul. 
Powers of attorney to Charies Chichester Bencraft. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines.Gray &Wood's Planers,Self -oiling 
Sa\7 Arbors, and other wood working machinery. * 
£ * -"T.^.,., ( $1 Liberty street, N. Y. i 




TURBINE WATER WHEELS. 

The Oldest and Newest. All others, 
only imitations of each other in 
*;heir strife after complications to 
contuse the public. We do not boast 
but quietlyexcel them all in staunch, 
reliacle, economical power. Beau- 
tiful pamphlet free. Geo. TALLCOT, 
96 Liberty st. , New York. 
Gearing, Shafting, 



Machinery, 

Wood and Iron Working oi every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO . PLACE & CO. , 121 Chambers & 103 Reade Sts.N . Y . 



Machinists' Tools. 

The largest and most complete assortment in this coun- 
try, manufactured by 

NEW YORK STEAM ENGINE COMPANY, 

121 Chambers & 103 Reade Streets, New York. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
onhandin large quantities, furnished in any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers & 103 Reade Streeis. New York. 



Sturtevant Blowers 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO., 
121 Chambers & 103 Reade Streets, New York. 



WILDFB'S 

PATENT PUNCHING PRESSES 

For RAILWAY SHOPS, AGRICULTURAL MACHINE 
SHOPS, BOILER MAKERS. TINfJEKS, BRASS MAM U- 
FACTURERS, SILVERSMITHS, &c. warranted the best 
Presses produced. Send f nrCataloeue and Price List. 
NEW YORK STEAM ENGINE CO., 
121 Chambers & 108 Reade St., N.Y. 



B 



LOODSTONE — BEST HUNGARIAN— 
__ for Burnishing. Imported by L. & J. W. FEUCHT- 
WANGER, 55.Cedar Street, New York. ■ 



MANUFACTURING SITES— Cheap. Wa- 
ter and Rail Facilities. Address JAMES STRAT- 
TON, Secretary Board Trade, Bordentown, N. J. 



edward h. hoskin, 

Consulting and Analytical Chemist, 
Lowell, Mass. 



FOOT LATHES, Back Geared and Plane 
Chucks. Slide Rest, &c. Just the article for Sewing 
Machines and Shoe Factories. T.SHANKS,Baltimore,Md. 



A NEW COLONY IN KANSAS! 

At "SKIDDY," in Neosho Valley, on MISSOURI, 

KANSAS AND TEXAS RAILWAY. 

Under the auspices of the NATIONAL BUREAU OF 

MIGRATION. 

THE AMERICAN COLONIST AND HOMESTEAD 
JOURNAL, containing maps, with fall particulars as to 
the Organization of the Colony, the Lands, Productions, 
Climate, Wood. Water, etc.. SENT FREE, on applica- 
tion'to S. R. WELLS, Sec'.v N. B. of Migration, 

389 Broadway, New York. 




BISDON'S IMPROVED 

Mine Water Wheel 

Is Cheap, simple, strong and durable: 
up*on a test has yielded over 84 per 
cent at full gate, and over 76 per cent 
at seven-eighths gate. 
Send for circular to 

T. H. RISDON & CO., 

Mount Holly, New Jersey. 



/CADMIUM, NICKEL, BISMUTH, PLAT- 
\j INA, Aluminium, Arsenic. Cobalt, Antimony, Tin, 
Zinc Metals. For Sale by L. & J. W. FEOCIITWAN- 
GER, 5:i Cedar Street, New Yonc. 



FloiriDg Mill near St. Louis, Mo., 

FOR SALE. 

\ first class Merchant Flouring Mill 

j\, with four run-of-burrs— capable of turning out 
over 400 barrels of flour in 24 hours. 

This Mill is situated in Belleville, Ills., a rapidly 
growing city— now one of the suburbs of Saint Louis, 
with which it is connected by three Rallroadswith trains 
running hourly between. 

The surrounding country produces, in an eminent de- 
gree, the quality of wheat which has made the St. Louis 
brands of flour so famous. Besides enjoying the 
advantages of St. Louis proper, such as facilities for 
shipment; access to the Elevators; ample sup- 
ply of labor; a ready market— the place has some. 
peculiarly its own: a local supply of excellent 
wheat at lower prices than current (at St. 
.Louis; cheaper coal of the best quality; lesser 
taxes anil cheaper living. 

The wheat prospects oi" this section are un- 
surpassed this year, greatlv more favorable than those 
repo;ted from Central and Western Missouri. To the 
practical man, this feat-- re will commend itself. 

The Milling business in this neighborhood has 
been most nourishing the past season, and 
promises well for the one now about opening. 

St. Louis has obtained such a commanding position in 
the flour trade, which is still growing steadily, that the 
business has become one oi the first magnitude, and very 
lucrative. 

Liberal terms can be given. 

This is a chance seldom ottered, and to a practical and 
esponsible party cannot fail to prove an excellent in- 
vestment. Address 

HUBS, MEYER & FUSZ, ) for Mill 
St. Louis, Mo. J ewner. 



T SHAW'S HYDRAULIC DISC, to sustain 
• end thrust of neavyieader Teyolvmg Shaft. Ridge 
av. & Wood st., Philadelphia, Pa. 



BLAKE'S PATENT STEAM PUMP. 

END FOR 







S ] 



CIRCULAR. 



51 CHARDON ST., 

Boston* Mass. 

79 LIBERTY ST., 

New York. 



IACMINI 



NEW and Sd-HANB.— 

Send for Circular. Chas.PLACK 
} & CO., 60 Vesey st.,New York. 



SSA.. "WOODS, 
Send for Circulars. 



; Sudbury street Boston 



THE VIENNA WORLD EXPOSITION 
of 1873. The Patent Bureau and Machine Agency 
of WJRTH & CO., Vienna, solicit the representation of 
their business friends in America for the coming Vienna 
Exposition. For the purpose of exhibiting new inven- 
tions in all branches of machinery, they are now forming 
a Collective Exhibition of all firms whom they represent. 
Programmes and other information, with terms, to be had 
gratis upon application. 



JL JLD machinery. 

OTIS, BROS. & CO. 
NO. 348 BROADWAY. NEW YOKE.. 



NEW PATTERNS. 

MACHINISTS' TOOLS— all sizes— at low prices. 
E. & R. J. GOULD, 97 to US N. J. R. R. Ave., 
Newark, N.J. 



PORTABLE STEAM ENGINES, COMBIN 
ingthe maximumot efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and lavorably known, more than 900 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

J. C. HOADLEY & CO. , Lawrence, Mass. 
46. Cortlandt st. New York. 



f CINCINNATI BRASS WORKS. — Engi- 
J neers and Steam Fitters' Brass Work-Best Quality 
lowest Prices. F. LUNK.ENHE1MER, Prop'r. 



NEW YORK STENCIL WORKS, 

87 NASSAU ST., NEW YORK. 

Stencils ot all kinds; Brass Labels for Manufacturers ; 
Steei Stamns and Dies, and Stencil material's. 
Terms reasonable, and good work guaranteed. 



Whalen Turbine. No risks to purchaser. Send for 
Pamphlet, free. Seth Whalbn & Bko. ,BallstonSpa,N. Y. 



RIVERVIEW Military Academy, Pough- 
keepsie, N. Y. A thorough-going school for boys. 



Buy JBarber's Bit Brace. 



FUMFING MACHINERY 



EYERFy^ft Large and 

WJUj'y Splendid 




to 



Illustrated 




• 118, 130 & 122 East Second St., 
® CINCINNATI, O. 



VfASON'S PAT'T FRICTION CLUTCHES 
It I are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents. R. BROOKS & CO., 123 Ave. 
D.NewTork; TAPLIN. RICE & CO.. Akron. Ohio. 



FELSPAR,FLUORSPAR,FLINT,QUARTZ, 
Glass, finely ground Bone Dust, Borax, Saltpetre. 
For Sale by L. & J. W. FEUCHTWAXGER, 55 Cedar 
Street, New York. 



A CAREFULLY SELECTED assortment of 

^PATENT RIGHTS 

Constantly on hand and for sale, either for cash or on 
royalty, we ofl'er those only, which, after a business 
experience of fourteen years, we can thoroughly endorse, 
both in a pecuniary and mechanical aspect. Manufac- 
turers and capitalists negotiating through us will tin re- 
fore continue to find safe and profitable investments, as 
in former years. See advertisements in the New York 
daily papers. Patentees and Inventors will do well to 
commun cate with us for terms, &c. E. E. ROBERTS & 
CO., Consulting Engineers, 15 Wall St. , New York. 




COAL 



LEHIGH, PICTSTON, SCRAN- 
TON, Wilkesbarre, Lackawanna, 
and Cumberland. 

At Wholesale. 
LAWRENCE TOWER, 
71 Broadway, New York. 



PATENT BAND 

SAWING MACHINES 

Of the most approved kinds 
to saw bevel as well as square 
without inclining the table, 
by First & Petibil, hereto- 
fore at 452 10th avenue— now 
removed to a more spacious 
place, 461 to 467 West 40th 
street, cor. 10th avenue, New 
York, where we manufacture 
various sizes of our well 
known s iwing, moulding, 
double spindle boring and 
mortising Machines, general 
' and oval turning Lathes, 
Shafting, Pulleys, &c. &c. 
Prices for Band Saw Ma- 
chines (of which at the present time, April 1st, 136 of our 
make operate in New Yorii City alone), are $250, $275, 
$350, ana $100. To the largest a feed can be attached to 
rcslit boards. A machine to reslit heavy timber is in 
construction. Have on hand a large stock of best French 
Band Saw Blades. 




METALLIC OXIDES, ANTIMONY, TIN, 
Nickel, Cobalt, Uraniu'm, Zinc, Copper. For Sale 



l?e 



L. & J. W. FEUCHTWANGER, 55 Cedar Street, 



ew York. 



You ask WITT we car. eell 
First Class 7 Octave Pianos for 
£200 ? We answer — It costs 
less than $300 to make any $GO0 
Piano sold through Agents, all 
of whoai make 100 per ct. profit. 
We have no Agents, but Bhip 
direct to families at Factory 
price, and warrant Five Years. 
Send for illustrated ci-cular, in 
which we refer to 300 Bankers, 
Merchants, Ac. (some of whom 
you may taiow) using onr Pianos in 40 States and Territories. 

U. S. Piano Co.. 835 Broadway, New York. 



WRIGHT'S Bucket 
Plungers are the best . 
Sena for circular. Valley 
Machine Co., Eastliamp- 
ton, Mass. 






HAVE YOU GEEN theNewand 

^ Wonderful Method of Showing 

Ghosts In every Man's House 

without the aidof a medium? Innocent 
Amusement for the Home Circle. The 
great demand for this development of 
Optical Science shows it to be One of tjik 
Wonders op the Age! Sent post-paidfor 50 eta., with 
directions. L/WALKEK &, CO- Box 4099, Eostou. 

WOOD WORKING MACHINERY— Spe- 
cialties.— Freizing Machines, Shaping Machines, 
Low Price Band Saws, Oval Lathes, Glue Benches, Wood 
Turning Lathes, &c. HOPE MACHINE CO., 181 & 183 
West Second St. , Cincinnati, Ohio . 



MACHINISTS' PATTERN and BRAND 
Letters— Every size or style on hand, ok to order. 
VANDERBURGH, "WELLS & CO., 
18 Dutch St., cornet Fulton, N.Y. 
Engravers' Boxwood— Metal for Machinists. 



1832 SCHENCK'S PATENT. 1871. 

W00DW0RTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, M attea wan, N. Y. and 118 Liberty s t. , New York.^ 

OOD-WORKING MACHINERY GEN. 
. . erally. Specialties, Woodworth Plamers and Rich-, 
ardson s Patent Improved Tenon Machines. Nob. 24 and 
26 Central, corner Union St., Worcester, Mass. 

WITHERBY RUGG, & RICHARDSON. 



w 



Milling Machines. 

STANDARD, UNIVERSAL, INDEX AND 
PLAIN, in every variety, of unequalled design and 
first class workmanship. Send for illustrated catalogue 
to the Bkainaed Milling Machine Company, 80 Mills 
Street, Boston. Works at Hyde Park. 



A GENTS Wanted. Agents make more mon- 
JTi ey at work for us than at anything else. Particulars 
free. G.Stinson & Co., Fine Art Publishers, Portland, Me. 



RICHARDSON, MERIAM & CO. 
Manufacturers oi the latest improved Patent Dan- 
iels' and Woodworth Planing Machines, Matching, Sash 
andmolding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scrol. Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty Bt. New York. 17 1 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and beet in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers 
Turners, etc. Address TREVOR & Co., Lockport, N.Y. 



PATENT IMPROVE!* 

VARIETY M5LDIHG MAGHraERY 

And Adjustable 

CIRCULAR SAW BENCHES. 

For Machines and information, address 

J. P. GROSVKNOR. Lowell. Mass 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR. -Important for all .arge Corporations 
and Manufacturing concerns— capable of controlling, 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
N. B.— This detector is covered'by two U. S. Patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 

Andrew's Patents. 

Noiseless. Frtctfon tS-romwjd, «r Geared JBolsf- 
er« f suited to every want . 

Safety Store Elevators. Prevent Accident, if 
Rope* Belt, and Engine break. 

Smofce^BuE'nkifjr Safety Bailers. 

Oacillatinar Engines Bouble and Single, 1-% to 
lOU-Horse power. 

Centrifugal Pumps, 100 Co 100,000 Galisn* 
per i Urn ute, Best Pumps in the World, paes 
Mud, Sand, Grave!, Coal, Grain? etc., with- 
out injury. 

All Light, Simp le, I?iu-abta, and Economical. 

send for Oircuf ars* 

WM. D. ANDREWS & BRO., 

414 Water street. New York. 



THE ONLY MODE of Disposing of Patents. 
See Patent Right Gazette. Address U. S. Patent 
Right Association, 94 Chambers Street, P. O. Box 4544, 
New York. 




IMPROVED FOOT LATHES, 
Slide Rests, Hand Planers, Scroll Saws. 



Superior to all others. 
Catalogues fr> 



Selling every where. 



N. IT. BALDWIN, 

Laconia, N. H. 



SOLUBLE OR WATER GLASS, SILI- 
CATES of Soda and Potass, best quality. Manu- 
lactured by L. & J. W. FEUCHTWANGER, 55 Cedar 
Street, New York. 

h m if* per month guaranteed sure 
£$$%$ t0 Ag eilt8 everywhere sell- 
ing our new seven strand White Platiua Clothes 

Lines. Sells readily at every house. Samples free. 
Address the Gieard Wire Mills. Philadelphia, Pa. 



P. BLAISDELL & Co.. 

MANUFACTURERS OF FIRST CLASS 
MACHINISTS' TOOL.S. Send for Circulars. 



Jackson St., Worcester. Mass. 



MODELS FOR THE PATENT OFFICE, 
and experimental machinery of all kinds. HOLSKE 
MACHINE CO., 279 Cherry St., New York, near Jefferson 
St. A special shop for Patent Models. Many years expe- 
rience. Refer to Scientific American Office. 



HAND SAW MILL.— Do work of 3 men. 
Rip 8 inch lumber with ease. Thousands in use. 
Agents wanted everywhere. HILLS & HOAG, 32Court. 
landt Street New York. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

I) ISTON guided from both ends ; all working 
parts guarded from dust ; single or double pumps, 
cylinders, shafts, roekcr arms, pistons,ctc, entirely steel. 
No. 14 N.5thst, Philadelphia, ) t>tt TT tt>g tttcttow 
No. 42 Cliff St., New York. J ruLULr ».JU»iii>Ji„ 

THE HEALD & SISCO 







Patent Centrifugal Pumps, 

verticaii and horizontal, 

Aee Used all over the United States 
and the Canadas, and also in Great Britain. Send 
for our new Illustrated Pamphlet, containing hundreds 
of references to Tanners, Paper-makers, Contractors, 
Brick-makers, Distillers, etc., with 19 pages of the strong- 
est possible testimony (1) pages of references.) 

Address HEALD, SISCO & CO., Bald wins ville, N.Y. 

B5T" The H. & S. Pump tooii the First Premium at the 
recent Louisiana State Fair, over the most celebrated 
Centrifugal Pumps known in the United States, including 
one from New York. Asa Wrecking-pump, and as an 
Irrigator, it is unrivalled, both for cheapness and effi- 
ciency. 



-i 9 SAMPLES sent (postage paid) for Fifty 
I Zj Cents, that retail easily for Ten Dollars. 

R. L. WOLCOTT. No. 181 Chatham Square, N.Y 



LATHE CHUCKS— HORTON'S PATENT 
• from 4 to 36 inches. Also for car wheels. Addre&a 
B. HORTON & SON, Windsor Locks, Coma, 
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dvertisements will be admitted on this page at the rate of 
$1*00 per line for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement^ the letter-press. 
The value of the Scientific American as an advertising 
medium cannot be over-estimated. Its circulation is ten 
times greater than that 0/ any similar journal now pub- 
lished. It goes into all the States and Territories; and is 
read in all the principal libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something mare than to see his adver- 
tisement in a printed newspaper. He wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth %%. 50 per line t. 
advertise in one of thirty thousand. 



ASPHALTS ROOFING FELT, 




A WELL tested article of good thickness 
and durability, suitable for steep or flat roofs ; can 
i»e applied by an ordinary mechanic or handy laborer. 
Send for circular and samples to E. H. MARTIN, 70 
Maiden Lane and 9 Liberty Street, N.Y. , 



, — SCHLENKER'S PATENT "a 

BOLTCUTTEK 

New Invention. Address, 
Howard Iron Works, Buffalo.N;Y. 



VALUABLE 

Water Power for Sale. 

A Rare chance for manufacturers to obtain one of the 
best Water privileges in New England— consisting of 
Large and well lighted main Buildings, with Blacksmith 
Shop, Foundry, Saw Mill, &c attached. Power never 
failing— within }4 mile of Railroads aDd accessible by 
water. For further information, address 

S. M. CO., East Haven, Conn. 



The Wheat. Field of America ! 



Healthful Climate, Free Homes, Good Markets. 



THE NORTHERN PACIFIC RAILROAD 

offers for sale its Lands in Central and Western 

Minnesota, embracing: 1. The beat of "Wheat Land; 
2. Excellent Timber for the Mill, the Farm, and the Fire j 
8. Rich Prairie Pasturage and Natural Meadow, watered 
by clear Lakes and running streams— in a Healthful Cli- 
mate, where Fever and Ague is unknown. 

Grain can be shipped hence by lake to market as 
cheaply as from Eastern Iowa or Central Illinois. Cars 
how run through these Lands from Lake Superior to 
Dakota. Price of land close to track $4.00 to $8.00 per 
acre; further away, $2.50 to $100. Seven Years' 
Credit ; Warrantee Deeds ; Northern Pacific 7-30 
Bonds, now selling at par, received for land at $1.10. 
No other unoccupied Lands present such advantages to 
settlers. 

SOLDIERS under the New Law (March, 1872) get 
160 acres FREE ,near the railroad, by one and two years' 
residence. 

TRANSPORTATION AT REDUCED RATES 

furnished from all principal points East to purchasers of 
Railroad Lands, and to Settlers on Government Home- 
steads. Purchasers, their wives and children, carried 
free over the Northern Pacific Road. Now is the time 
for Settlers and Colonies to get Railroad Lands and Gov- 
ernment Homesteads close to the track. 

Send lor Pamphlet containing full information, map 
and copy of New Homestead Law. Address: 
LAND DEPARTMENT, NORTHERN PACIFIC RAIL- 
ROAD, ST. PAUL, MINN., 

OR 120 BROADWAY, NEW YORK. 



A RAILROAD 

WATCH. 

Travelers by Railroad frequently find their watches 
completely demoralized by the continuous jar of the 
train. To overcome this difficulty haB long been a prob- 
lem with watchmakers, and it is now successfully accom- 
plished in the new grade made by the 

American Watt Co., of Walflam. 

This watch is made in themost substantial manner, on 
the most approved principles, and combines all the re- 
cent improvements. It has a new micrometrical regu- 
lator, by which the slightest variation can be easily 
corrected. It is carefully adjusted, and may be easily 
relied on to run accurately, wear well, and ENDURE 
THE HARDEST USAGE, without any derangement 
whatever. We confidently recommend this watch to the 
trade and the public as the BEST WATCH FOR THE 
PRICE IN THIS MARKET. 

The full trade-mark engraved on the plate of each 
watch is 

" AMERICAN WATCH CO., 

Crescent St., Waltham, Mass.," 

and It Is distinctively known as the CRESCENT ST. 
Watch. 
For. sale by all leading Jewelers. 

ROBBINS & APPLETON, 
General Agents, 

1 Bond St., N. Y. 



Silicate Wall Slating. 

MAKES the BEST WALL o r WOODEN BLACKBOARD. 

Pints. »1.75-Qrts. , |3.00-Half Gal., $6. 00- Gal., $12.00. 

Put up in cans with full directions, and boxed for 

shipping safely with Books and other goods. 

Manufactory and Salesroom, 
Cor- Fulton and Church Sts., New York, 

N. T. SILICATE BOOK SLATE CO. 



Swain Turbine. 

"Our Low-Water Wheel from this on" 

WILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any wheel 
ever invented. Gave the best results, in every respect, 
the Lowell Tests. 

For Report of testB at Lowell, with Diagfams and 
oles of Power addresB 

THK SWAIN TURBINE CO., 

Nerth Chelmsford, ^asa., 




FIRST PREMIUM (MEDAL) AWARDED IN 1870 and 
in 1871. Endorsed by Certificate from American Insti- 
tute as "The Best Article in the Market.*' 

Also, manufacturer of Asbestos Boiler Felting, 
Roofing and Sheathing Felts, Acid, Water and Fire Prooi 
Compositions, Boiler Scale Preventive, and dealer in 
ASBESTOS ASPHALTUM and General Roofing 
Materials. 

8^"* .Descriptive Pamphlets, Price Lists, &c, by mail. 
S Established) H.W.JOHNS, 

\ in 1858. J 78 William St., New York* 



CARPENTER 
& JOINER'S 

HANDBOOK 



The Art of 

SAW FILING. 



These Books in 
cloth, gilt title, by 
mail, 75c. each. 
Worth 3 dollars 
to anybody, or will refund money. 

H. W. HOLLY, 191 Fulton St. N.Y. 




LUBRICATORS. 

DREYFUS' celebrated Self-act 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable in all seasons, 
saving75— 95 per cent. The Self-acting Lu- 
bricator for Cylinders is now adopted by 
over 80 R.R. in the U.S., and by hundreds o 
stationary engines. Send for a circular to 
NATHAN & DREYFUS, 108 Liberty St, , N.Y 



TODD & RAFFERTT, Manufacturers of 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, 
Rope and Oakum Machinery. Steam Pumps and Govern- 
ors ilways onhand. AlsoAgentsfortheNewHavenMan- 
ufacturing Co.'s Machinists r Tools. H^~We invite espe 
cial attention to our new, improved. Portable Steam En- 
gines. Warerooms. 10 Barclay st. Works Paterson.N.J. 



lies Tool forts. 

OFFICE, 131 WEST SECOKD ST., 

CINCINNATI, OHIO. 




Machinists' Tools. 



MACHINE SHOP TO RIM 

OH. FOR SALE, In Philadelphia, with Tools; busi- 
ness established. Apply to PHILIP S. JUSTICE, 

14 North 5th St. , Philadelphia, Pa. 



THE TANITE CO.'S GOODS are kept in 
Stock, and sold at Factory Prices, by CHAMPLIN & 
ROGERS, 214% East Madison St., Chicago,who are als. 
Exclusive "Western Agents for the New York Tap and 
Die Co. ^ goods, and Dealers in Railway, Mill, and Ma- 
chinists' Supplies. 



THE BAND SA Wl 

Its ORIGIN and 

HISTOEY, with Engravings of the Oldest 
Machine, sent gratis. Address RICHARDS, LON- 
DON & KKLLKY, 22d st (above Arch), Philadelphia. 



VENEERS 



LUMBER. 



AND 

HARDWOOD 

BUTTERNUT, FRENCH AND AMERICAN 

WALNUT, ASH AND CHKRRY BURLS; HUNGARIAN 

ASH, B1RDSEYE & BLISTER MAPLE, etc. etc. 

tW~ Mahogany, Rosewood, Cedar, etc., in boards, 

plank, and logs. Large and choice srock at low prices. 

GEORGE W. READ & CO., 

HO & 172 Center St., New York. 
Mill and Yard, 186 to 200 Lewis, 

bet. 5th ft 6th Sts. E.R. 
Send for Catalogues and Price List 



Damper Reg. Pat. GageCocks. Water Feed Reg's. 



Send for circulars. MURRILL ft KEIZER, Bait., Md. 



WE warrant every Steam Gauge 
bearing our name and numbered above 12,tW0 

FOR TWO YEARS. 

83^~ See Circulars. 
TJTICA STEAM GAUGE CO..UUca, N.Y. 



!R 



V| WROUGHT 
- - IRON 

Beams &G/rders 



THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called tc 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound welds between the stem and 
flanges, which have proved so oblectionable in the old 
mode of manufacturing, are entirely avoided, we are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman& Co. Union Iron Mills, Pittsburgh Pa. 



GEORGE PAGE & CO., Manufacturers of 
Portable and Stationary 

STEAM ENGINES AND BOILERS; 

Patent Circular, Gang, Mulay, and Sash 

SA W MILLS, with O UTFITS COMPLETE, 

combining all reliable improvements— Grist Mills; Shin- 
gle Machines; Wood Working and General Machinery. 

Send for Descriptive Catalogues. Address No. 5 W, 
Schroeder Street, Baltimore Md. 



A. S. CAMERON & CO., 

ENGINEERS, 

Works.footol East 23d 
street, New York city. 




Steam Pumps, 

Adapted to every possi- 
ble duty. 
Send for a Price List. 



PATENT 
OLD ROLLED 
SHAFTING. I 



The fact that this Snait rig nas 75 per- cent greater 
strength, a finer finish, and is truer to gage? than any other 
in use, renders it undoubtedly themost economical. We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to ' JONES & LAUGHLINS, 

120 Water street, Pittsburgh, Pa. 

|^~ Stocks ol this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 

GEO. PLACE & CO., 126 Chambers street, N. Y, 



The TJis^on Stone Co., 

Patentees and Manufacturers of 

EMERY AVHEELS k EMERY BLOCKS, 

In Size and Form to Suit, various Mechanical Uses; 

GRINDERS, SAW GUIHMERS, DIAMOND 

TOOLS, and WOOD'S PATENT 

KNIFE-GRINDER, 

For Planing:, Paper Cutting:, Leather Split- 
ting, and other Long: Knives. 

Office, 29 Kilby Street, Boston, Mass. 
t, ™„ rx „,«■„„ 193 Liberty Street, New York. 
Branch Offices £ 502 Comn ierce Street, Philadelphia, 
jy Send for circular. 



MORRIS, TASKER & CO., 

MANUFACTURERS OP 

American Charcoal Iron Boiler Tulles. 

Wrought-iron Tubes and Fittings, 

For Gas, Steam, Water and Oil. 

iW Steam and Gas Fitters' Supplies, Machinery for 
Coal Gas Works, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



PAT. SOLID EMBEY WHEELS AND OIL 
STONES, tor Brass and Iron Work, Saw Mills, and 
Edge Tools. NorthamDtonEmery Wheel Co. Leeds.Mass. 



C. J. Bandman. 



Portland CEMENT, 

For making Artificial Stone. Extra quality, im 
ported by the New York Stone Works. Send for circu- 
lar. 1193 BROADWAY New York. 



Steam Super-Heaters. 

For dry steam and Saving fuel. 
Address HENRY W. BULKLEY, Engineer, 

98 Liberty Street, New York. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of superior qual- 
ity, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTUR- 
ING CO., New Haven, Conn, 



SOLT'S ARMORY TESTING MACHINE— 
Strength of Materials.— The Colt's Arms Company, 
Iartford z Conn. , is prepared to measure the strength 
of all materials by Its testing machine, which is capable 
of determining strains from 1 oz. to 100,000 lbs., In speci- 
mens from 7 inches to 8 feet in length, and with cross- 
sections up to 1 square inch in area. The price of testing 
half a dozen specimens of the same material, $25. See 
Scientific American, March 16,1872. For further informa- 
tion, apply direct to the Comnanv 




And Shaped Diamond Carbon Points, indispensable for 

Turning Emery Wheels, Grindstones, also Truemg up 

hardened Steel and Paper Calender Rollers, &c. Address 

J. DICKINSON, Patentee, 64 Nassau St., N.Y. 



Diamond Pointed 

STEAM DRILLS 



THE adoption of new and improved applica 
tions to the celebrated Leschot's patent, have made 
these drills more fully adaptable to every variety of 
ROCK DRILLING. Their unequalled efficiency and 
economy are acknowledged, both in this country and 
Europe. The Drills are built of various sizes and pat- 
terns; WITH AND WITHOUT BOILERS, and bore at a 
uniform rate, of THREE TO FIVE INCHES PER M1N 
UTE in hard rock. They are adapted to CHANNELLING 
GADDING, SHAFTING, TUNNELLING, and open cut 
work: also, to DEEP BORING FOR TESTING THE 
VALUE OF MINES AND QUARRIES. TEST CORES 
taken out, showing the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
durable in construction. Never need sharpening. Man- 
ufactured bv 
THE AMERICAN DIAMOND DRILL CO., 
No. 61 I-ibnrty *t., New York 



FIRST CLASS TRAVELING SALESMAN 
wanted by a well known Manufacturing Co. Must be 
thoroughly familiar with Mechanical and Manufacturing 
operations— an evpp.riHnp.ed Salesman, and have unex- 
ceptionable references. Address " MORGAN," P.O. Box 
2874, New York. 



WIRE MOPE. 

JOHN A. ROEBLING'S SONS, 

manufacturers, tesnton, n. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds ior Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropee. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



PYROMETERS/ 



ForOvens.Boil- 
, er flues, Hot* 
blast .ipes, Oil stills, Super-Heated Steam, &c. 
Address HENRY W. BULKLET, 

98 Liberty Street, Sew York. 



PATENT SAFETY 

Steam Engine Governors and 
Water Gauges. 

AUG. P. BBOWN, Manf 'r, 59 Lewis Street, New York. 



Canadian Inventors, 

Under the new Patent Law can obtain patents on th 
Same terms as citizens. 
For lull particulars address 

MUNN & CO., 
37 Park Row. New York. 



IS^T. V. Carpenter, Advertising Agent. Attdre 
hereafter, Box 773, New York city. 



L. W.Pofid— New Tools. 

EXTKA HEAVY AND IMPKOVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 
J Vertical Boring Mills, ten feet swing, and under. 
Milling Machines, Gear and Bolt Cutters; Hand Punches 
and Shears ter Iron. 

Ott ce and Warerooms, 98 Liberty St., New York; Works 
at W orcester, Mass. 

A. C. STEBBBNS, New York, Agent. 



American Saw Co., Manufacturers ol 



fc^k 



4, 



V. 



And Perforated Circular and Long Saws. Also Solid 
Saws of all kinds. No. 1 Ferry St., corner Gold street 
New York. Branch Office for Pacific Coast, No. 606 
Front street, San Francisco, Cal. 



o 



PORTLAND CEMENT, 

P the well known manufacture of John 
Eazley White & Brothers, London , for sale bv 

JAMBS BRAND, 55 Cliff St., N.Y. 



^w^taife"^ 




H.W.COLLENDER^ PH ELANS. C0LLENDER. 

738 Broadway, New York. 

ILLUSTRATED PBICK-LIST SUNT BY MAIL. 



Working Models 

Al»d Experimental Machinery, Metal, or Wood, made to 
order by J F. WEKNEB, 62 Center st. N.Y. 

IDDER'S PASTILES— A' Sure Relief for 

Asthma. STOWELL & CO. , Charleston™ Muss. 




SCIENTIFIC AMERICAN. 

The Best Mechanical Paper in the World. 

A year s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Axts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the In- 
dustrial pursuits generally, and is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 

To the Mechanic and Manufacturer ! 
No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number containsfrom six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 
Chemists, Architects, Millwrights and Farmers ! 

The SCIENTIFIC AMERICAN will be found a most 
useful journal to them. All the new discoveries in the 
science of chemistry are given in its columns ; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pursuits being published from week to 
week. Useful and practical information pertaining to 
the interests of millwrights andmillowners will be found 
published in the Scientific American, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the Scientific Americas 
many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germany; thus 
placing in our possession all that is transpiring in me- 
chanical science and art in these old countries. We 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deem of 
interest to our readers. 

TERMS. 

One copy, one year $3.00 

One copy, six months 1.50 

One copy, four months 1.00 

25.00 
2.50 

One copy of Scientific American for one year, and 
one copy of engraving, "Men of Progress," - 10.00 

One copy of Scientific American for one year, 
and one copy of "Science Record," - - - 4.00 

Ten copies of " Science Record," and ten copies 
the Scientific American for one year - - - 35.00 
CLUB PREMIUMS, 

Any person who sends us a yearly club of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy, gratis, of the large steel plate engraving, " Men of 
Progress. ' 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with suDscription, 25 cents extra 
to pay postage. 

Address all letters, and make all Post Office orders or 
drafts payable, to 

MUNN <& CO., 

37 PARK ROW. HEW YORK 



r .„. „.„_„( Ten copies, one year, each |2.50 
I.LUB uaijss j 0yer ten copleBi same ratej each 



PHE " Scientific American " is printed with 

I CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and 
jombardsts. Philadelphia and59Goldst. NewYork. 
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